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“In purchasing Rail Anchors, it is 
common sense to purchase a de- 
vice which will last as long as the 
rail and be capable of successful 
reapplication.” 
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Men’s muscles tire quickly... 


replace them with 
HY-CROME - ~ 


USCULAR strength of trackmen 

varies as much as their ages, 
height and weight. So also varies the 
amount of “beef” they put on the end of 
the track wrench. 


It is apparent that no man can exactly 
control muscular strength or gauge it 
accurately when applied. And yet—the 
nuts on track bolts in the angle bars of 
just one rail joint may, if drawn up too 
tight, cause the joint to “freeze” with 
consequent serious damage to track, 


roadbed, rolling stock and lading. 


Many exacting railroads have obtained 
permanent rail joint rigidity by applying 
HyY-CROME on every track bolt at every 
rail joint, at a far lower cost than frequent 
re-wrenching by track gangs. HY-CROME 
compensates for wear in thousandths of an 
inch; track gangs compensate in part turns 
of a nut. A HY-CROME TRACK TEST 
proves it. 


THE RELIANCE MANUFACTURING CO. 
MASSILLON, OHIO 
Engineering Materials, Ltd., McGill Bldg. 
Montreal, Quebec, Canada 


Reg U.S. Pat. Off. —_— ew. ; 
RAILWAY ENGINEERING AND MAINTENANCE 
Published monthly by Simmons-Boardman Publishing Co., at 105 W. Adams St., Chicago. Subscription price: United States, Canada and Mexico, $2.00; foreign 


countries, $3.00 a year, Single copy, 35 cents, Entered as second class matter January 13, 1916, at the postoffice at Chicago, Illinois, under the Act of March 3, 1879 
Alphabetical Index to Advertisers, Page 58 Classified Index to Advertisers, 54-56 
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HE superior ability of the Lundie Plate to 
prolong the life of ties by minimizing 
mechanical wear is based on the unique 
design of its bottom which holds track 
to gauge and accomplishes this eco- 
nomically without sacrificing any 
tie life through the use of de- 
structive cutting projections. 


THE LUNDIE ENGINEERING 
CORPORATION 
285 Madison Ave., New York 


59 East Van Buren Street, Chicago 
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Hold Gauge Without Destroying Ties 
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“Heavy Duty Section” 
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WS2— Heavy Duty 
Section Car—8-12 h.p. 


Seats 10 men— weighs 











1040 pounds 

AN’S responsibility extends no further than the has consistently stood for Lowest Over-All Cost, con- 
dependability of his equipment. A truth the Rail- sidering every factor from purchase price to deprecia- 

road World recognizes by providing only what has tion. These are FACTS, based, not on isolated cases, 
been found the best in actual service. but on the great majority! For over half the motor 

In Motor Cars this means Fairmont. For 20 years, cars in use today are Fairmont products. 

that name has meant unfailing performance in all The finer the record, the greater is the responsi- 
kinds of weather, for “the men along the line.” And bility to maintain it. Fairmont Motor Cars must deliver 
on the maintenance books in the office, that name Lowest Over-All Cost or the makers are not satisfied. 





EAIRMONT Ramway MOTORS, INC. 


FAIRMONT, MINNESOTA, U. S. A. 
General Sales Offices: 1356 Railway Exchange Bldg., CHICAGO 
District Sales Offices: New York City Washington, D.C. St. Louis San Francisco New Orleans 
FAIRMONT RAILWAY MOTORS, Ltd., Toronto, Canada Foreign Representative: BALDWIN LOCOMOTIVE WORKS 


Manufacturers of section motor cars, inspection motor cars, gang and power cars, weed burners, ballast discers, ball 
and roller bearing engines, push cars and trailers, roller axle bearings, wheels, axles and safety appliances 








*KNOWS- FAIRMONT: 
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A guard that says... 


Keep Out! Cerrosion 


where’ 


signals 


safety 


RED 


HE blue-coated officer on his beat...the grim, gray 
‘Landaa of the deep...both are guardians of 
property. .both are’symbols of protection. 

In the same class, you can also place pure red lead... 
for it is the guardian of metal structures. It keeps out 
corrosion, the destructive agent which stealthily attacks 
unguarded metal structures. 


NATIONAL LEAD COMPANY 


New York, 111 Broadway; Buffalo, 116 Oak 
Street; Chicago, 900 West 18th Street; Cincin- 
nati, 659 Freeman Avenue; Cleveland, 820 
West Superior Avenue; St. Louis, 722 Chestnut 
Street; San Francisco, 2240-24th Street; 
Boston, National-Boston Lead Co.,800 Albany 
Street; Pittsburgh, National Lead & Oil Co. 
of Penna.,316 Fourth Avenue; Philadelphia, 
John T. Lewis & Bros. Co., Widener Building. 














LEAD Safeguards Metal! 


Leading authorities on the subject know that red 
lead safeguards metal by sealing out corrosion...know 
that it keeps out air and moisture which foster corrosion. 

Dutch Boy red lead is accepted as standard by lead- 
ing engineers and metal maintenance authorities. Pure, 
fine and highly oxidized, it gives a degree of protection 
available with no other paint. Red signals safety... 
when the red is red lead. 

Dutch Boy Red Lead is available in two forms, paste 
and liquid. The liquid (ready for the brush) is supplied 
in six colors...natural orange-red, two shades each of 
green and brown—and black. The paste comes to you 
as orange-red but it is easily shaded to dark colors. 

Your request will quickly bring you the booklet, 
“Structural Metal Painting” and you are also invited 
to consult our Department of Technical Paint Service. 
In either case, address the nearest branch. 


Dutcu Boy 





All high Speed shafts rol] on 
roller i 


bearings eliminating 
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HE performance records of Neafie Rail Joints, in 

i service on some of the major systems of the 

country, are demonstrating their. worth as effective 

means of overcoming some of the common ills of track 
maintenance. — . 

Let us show you how this device eliminates some of 
the forces that destroy ties, and how it makes spacing 
of the ties unnecessary when laying rail. 

Try these joints in your own track and let: results 


speak for themselves. 


THE RAIL JOINT COMPANY 


165 Broadway—New York 
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FFICIALLY, by the Test of 

















Choose them CONFIDENTLY 


© 1930, A.C.M. 


LAIMS are not made for Armco Cul- 

verts. Facts—plain facts are recited 
—facts that need no verbal brass band to 
support them, Officially, by the test of 
time, Nature has OK’d Armco Culverts as 
the longest-lasting product of its kind in 
use. 


Knowing the difference between facts of 
performance and laboratory “proofs” of 
potential or probable service, railroads 
select culverts with definite ease. 


We say, simply, Armco Culverts, made 
uniformly pure since 1906, endure. We 
say they have endured for more than 24 


years and that their true life 


Time, Nature has OK’d 





Under shallow fills and 
deep ones, in every 
State and Canada, hun- 
dreds of thousands of 
Armco Culverts are 
serving the railroads 
— keeping roadbeds 
dry, firm—safe for 
heavy, fast-moving 


traffic. 


expectancy is not yet known. 
Time will reveal their real dur- 
ability. 


We say (or suggest), simply, choose 
Armco Culverts and save money. Because 
the longer life of Armco Culverts auto- 
matically means greater economy. 


The swing to Armco Culverts is the 
natural result of the growing knowledge of 
the facts about culverts. For new data— 
recent facts assembled from field studies 
made by Armco engineers—write to 
Drainage Headquarters. 


Armco culverts and drains are manufactured from the Armco Ingot Iron of The American Roll- 
» ing Mill Company and always bear its brand. 


ARMCO CULVERT MANUFACTURERS ASSOCIATION 
Middletown, Ohio 


A. 








| 
| 
| 
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Do You Want 
Tool Service With Safety? - 


USE VERONALLOY TOOLS 


CHISELS—ADZES—SLEDGES—MAULS 


WILL NOT SHATTER OR FLY 


| ALL REPAIRS AND 

| REWORKING CAN BE | 

| DONE ON SECTION 

| HOUSE GRINDER 
| 
| 
| 
| 
| 
| 
| 


A test lot will convince you 


VERONA TOOL WORKS 


Pittsburgh, Pa. 


Est. 1873 


mee 
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Few manufacturing companies 
have such a thorough technical 
knowledge of track mainte- 
nance as the Illinois Steel Com- 
pany. No company has more 
efficient facilities for the man- 
ufacture of Spikes and Bolts, 
or a more thorough system of 
inspection. Add to these ad- 
vantages that of central location 
and you have the reasons for 
the wide use among railroads 
of Illinois Spikes and Bolts. 








Alinnis Steel Company 


Subsidiary of United States Steel Corporation 


General Offices: 208 South La Salle Street 
Chicago, Illinois 
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Longer life... 


Less maintenance 
when culverts are made of Toncan Iron 


S train speeds increase and 
freights become heavier, 
road bed protection grows more 
important. Water, the chief cause 
of soft spots, becomes a greater 
menace to safety. To remove it 
effectively is a job for which 
Toncan Iron Culverts are par- 
ticularly well suited. 


Possessing all the structural quali- 
ties—the strength and flexibility 
—that make corrugated culverts 
appropriate for this purpose, 
Toncan Iron Culverts also pro- 
vide the added advantage of 
higher resistance to corrosion. 


Because of the addition of cop- 
per and molybdenum to refined 
iron, Toncan Iron has extra re- 
sistance to destructive waters 
and soils. These elements give to 
Toncan Iron Culverts the longer 
life that has made them the 
choice of many railroads, By 
their effective drainage, culverts 
of Toncan Iron assist in keeping ” sy 
track maintenance costs low. 








TONCAN CULVERT 
MANUFACTURERS’ ASSOCIATION 
MASSILLON, OHIO 


Plants Located in All Parts 
of United States and Canada 





TONCAN 105m (ROW 
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CONSIDER ' 
THESE FACTS a 





BEFORE YOU BUY A '% YARD SHOVEL 
DO YOU KNOW that you can buy a 1/2- 


yard gasoline, Diesel or electric shovel, 






Bofn of actual field experience with over 


A-97-6-30—REM 


10,000 machines operating in all classes @™ TAZ 
ERIE 





of excavation in all parts of the world. 


Power shovels, clamshells, cranes, 


drag- 
e ° lines, dragshovels— 2 to 16-yard capac- 
Write for bulletin ity —electric, steam, gasoline, Diesel, gas 
air, Diesel air. 
Dipper, hydraulic and placer mining 
dredges. 


BUCYRUS-ERIE COMPANY 


Plants: South Milwaukee, Wis., Erie, Pa., Evansville, Ind. General Offices: South Milwaukee, Wis. 
Branch Offices: Boston, New York, Philadelphia, Atlanta, Birmingham, Pittsburgh, Buffalo, Detroit, 
Chicago, St. Louis, Dallas, San Francisco. 


Representatives throughout the U. S. A. Offices or distributors in all principal countries. 
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DARDELET HEAT-TREATED 
TRACK BOLT AND NUT 








DARDELET 


TRACK BOLTS AND NUTS 


have held securely for 
six months in busy lead 
track without re-tightening 


Illustrated above is one of the joints equipped with 
Dardelet track bolts, installed October 19, 1929. 


Over this particular stretch of track there is con- 
stant pounding of heavy freight. We are informed 
that under this severe service the life of track 
material, including 136 Ib. rail, is not over ten 
months and that National Standard threaded nuts 
in the rail joints have required re-tightening 
approximately every two weeks. The Dardelet 
nuts have not been re-tightened since their instal- 
lation. They were inspected by our engineers on 
January 23rd and April llth, 1930 and were found 
to be absolutely tight. 


The Dardelet Self-Locking Screw Thread is protected by patents and is manufactured 


in the United States under license from the Dardelet Threadlock Corporation. 


DARDELET THREADLOCK CORPORATION 120 BROADWAY, NEW YORK, N. Y. 











June, 1930 





Cut coats... Speed business with 
‘[elephone Typewriter Service 
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TELEPHONE Typewriter Service makes pos- 
sible the complete co-ordination of every 
department of a business, no matter how 
widely separated its various branch offices, 
warehouses, factories, or other units may be. 

It provides quick, accurate and continuous 
two-way typewritten communication. A message 
typed at one office is reproduced instantly 
and identically in all connected offices. 

A machinery corporation uses Telephone 
Typewriter Service to transmit orders, pro- 
duction reports and administrative messages 
between its headquarters office and four 
distant factories. 

A blanket manufacturing concern 
uses it to give its customers speedier 





service. Orders are shipped from its Rhode 
Island mill the same day they are received 
at the New York office. Cancellations or 
changes are transmitted without delay. Office 
routine is simplified, orders being handled 
only once where formerly they were handled 
three or four times. 

Telephone Typewriter Service is of value 
to small firms as well as large. Expensive 
duplication in operating details is elimi- 
nated, production curves smoothed out, de- 
liveries speeded. Your local Bell Telephone 
Business Office will gladly make a sur- 

vey of your communication needs 
and show you where this service will 
reduce costs. 
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y shouldnt they 


appreciate it¢ 


Color greets the eye from any window during any season... 
From spring's rich greens to winter's dazzling contrasts, through 
all the pageant of the months between, there is no season when 
nature's palette is not richly overspread with color... Why 
shouldn't your patrons appreciate to the full your efforts to pro- 
vide colorful accommodations for them when they travel on your 
lines? In many ways you satisfy this love for color. Walls, drapes, 
floor coverings, chairs and lamps all are keyed to its subtle har- 
monies. In plumbing fixtures, too, color finds a place that wins 
instant appreciation from those who know and understand its 
charm. “Standard” Plumbing Fixtures, in nine lovely shades for railway 
use, and of course, white, can make friends by hundreds for the 
finer trains which travel well known lines. Your better trains should 
have these distinctive plumbing fixtures, made by ‘Standard’. 
Every plumbing fixture design needed in railroad service can be 
obtained from this company. A special department is maintained, 
the sole purpose of which is to give complete service to railroads. 


Railway Fixture Department 


Standard Sanitary Mfg. Co. pit tsaBuURGH 
Division of 
AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 
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Railroad Compressors 
and Tie Tampers 


Are especially suitable for all types 
of roadbed construction and mainte- 
nance work, and their use insures rapid 
and correct tamping of ballast. The com- 
pressors are built in four sizes to effi- 
ciently operate four, eight, twelve or 
sixteen Tie Tampers respectively. They 
are equipped with easily operated trans- 
verse run-off wheels and with self-pro- 
pelling mechanism when desired - - - 
Gardner-Denver Tie Tampers are cor- 
rectly proportioned, sturdy tools with 
low air consumption - - + = - 


GARDNER-DENVER COMPANY 1 


ROCK DRILL DIVISION 
BOX 1020 DENVER, COLORADO 


SALES OFFICES THROUGHOUT THE WORLD 


CARDNER-DENVER 
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Your P & H Corduroy (Crawler) Crane goes anywhere. It is 
not confined to tracks, and it operates in areas not reachable with 
other types of cranes. By working at either sides or ends of 
cars, switching and spotting are reduced. 4 There is no standby 
CORDUROY expense. Operating cost is low, and stops when the engine 

(CRAWLER) stops. @ Fast line and swing speeds enable all sizes of P & H 


Corduroy Cranes to work rapidly. Change from hook, magnet, 
sling or bucket is but a matter of minutes. Rating based on only 
75 per cent of tipping load insures stability. There is no limit to 


the variety of materials which can be handled economically. 





Sizes @ Write for special P & H Crane bulletins describing all mod- 
els. @ HARNISCHFEGER CORPORATION, 3820 National Ave., 
8 to 5 0 Tons Milwaukee, Wis. Offices and Agents in all principal centers. 


A-529: 






















Lumber 


HE outstanding advantages to be de- 

rived by the use of preservative treat- 
ment to cross-ties, piling and bridge 
lumber, has been amply proved over a 
term of years by most railroads. 

Wood preservation is solving the cross- 
tie supply problem. By proper treatment, 
most any species of wood may be made 
adaptable for cross-tie use. 

Railroads continue to use millions of 
feet of untreated lumber for miscellaneous 
purposes. Great savings may be made on 
, these large items of lumber now being 





ln 
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ZMA Distributors: 





EPPINGER & RUSSELL CO, 


GULF STATES CREOSOTING CO. 
Hattiesburg, Miss. 


CORP O 


JOYCE-WATKINS COMPANY 
Chicago, Ill. 


KEYSTONE 





Philadelphia, Pa. 


NATIONAL LUMBER & 
CREOSOTING CO. 
Texarkana, Ark.—Texas 
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TIMBER PRESERVATION 
415 LEXINGTON AVENUE, NEW YORK CITY 
WOOD PRESERVING CO. TENN. ELECTRIC POWER BLDG., Chattanooga, Tenn. 
410 NORTH MICHIGAN AVE., Chicago, Ill. 
CURTIN-HOWE CORPORATION, Ltd., McGill Bidg., Montreal, Can. 
AMERICAN SMELTING & REFINING CO., Gen'l Agents, Mexico City 


Railroads and 
Wood Preservation 


used untreated. Freight cars, shipping plat- 
forms, fence posts, snow fences, station 
buildings, engine terminals—all should 
be treated against decay, and in many 
cases against termites. 

ZMA is the one clean treatment which 
can be used by railroads for preservative 
treatment of miscellaneous lumber which 
is not now being treated. ZMA lumber 
can be used both for contact with the 
ground as well as for superstructures. 
It is the all-purpose clean preservative— 
odorless, permanent and paintable. 


——=—F ZMA Distributors: 





Tr. J. MOSS TIE COMPANY 


New York City St. Lowis, Mo. 
Plant: Jacksonville, Fla. ee 
NEW ENGLAND 


WOOD PRESERVING CO 
Boston, Mass, 


RATION 


ENGINEERS NORFOLK CREOSOTING CO 


Norfolk, Va. 


PENDLETON-GILKEY CO 
Minneapolis, Minn 


PIEDMONT 
WOOD PRESERVING CO 
Augusta, Ga. 
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Ready 
or the Big treshets 


HESE four lines of 91” x91” flat base Massey pipe will 

handle a lot of water. For streams subject to flood condi- 
tions this construction has obvious advantages. The use of pre- 
cast pipe insures the highest quality concrete and minimum inter- 
ference to traffic. Massey engineers will gladly discuss with you 
any special applications of concrete pipe, piling, cribbing, or 
houses. Descriptive catalogs on all Massey products sent on 
request. 


Sales Offices: 

New York Atlanta 

Cincinnati St. Louis 
Los Angeles 


31 Dominion Sq. Bidz. CONCRETE PRODUCTS CORPORATION 


1010 St. Catherine St. aati = 
West, Montreal, Que. Peoples Gas Building, Chicago, Illinois 














REM 6 Gray 
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copper-bearing steel tie, for use at all locations 

where the life of wood ties is comparatively 
short. This steel tie holds the track true to gage and in 
alignment, preventing spreading or rolling over of 
the rails and consequent derailment. 


Te Keystone Steel Tie No. 17 is a heavy-duty, 


Wood-tie track can be reinforced by using Key- 
stone Steel Ties to replace every third or fourth wood 
tie. Keystone Steel Ties, used in this way, carry the 
full strain of the rail fastenings and prevent the wood 
ties from becoming spike-killed, thus greatly pro- 
longing their life. 


At water columns where fires are raked and wood 
ties burn out, as well as at cinder dumps, Keystone 
Steel Ties can be used to advantage. Their unusually 
long life under severe conditions results in substantial 
savings in tie renewals, 


The Keystone Steel Tie No. 17 is channel-shaped 
with a deep, depressed rib running through the cen- 






a Steel Tie 


for standard-gage track 


ter and a heavy reinforcing bulb at the bottom of the 
legs. Rolled steel tie-plates are electric spot-welded 
to the tie, resulting in solid, one-piece construction. 
Massive rolled-steel rail-clips fit over the base of the 
rail and the entire fastening is applied from the top 
of the tie. The ends of the tie are depressed and 
flared in the shape of a whale-tail, giving it a firm 
grip upon the ballast and preventing lateral motion 
of the track. 


Folder No. 200-A gives complete information. 
Write for a copy. 


BETHLEHEM STEEL COMPANY 
General Offices: Bethlehem, Pa. 

District Offices: New York, Boston, Philadelphia, Balti Washi 

Atlanta, Pittsburgh, Buffalo, Cleveland, Detroit, Cimeinnati, Chicago, St. 


Louis. 





Pacific Coast Distributor: Pacific Coast Steel Corporation, San Francisco. 
Los Angeles, Portland, Seattle, Honolulu. 


Export Distributor: Bethlehem Steel Export Corporation, 25 Broadway, 
New York City. 


BETHLEHEM 


Keystone Steel Tie No. 17 
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aster of Its Field 


Within the range of its capacity, this Buckeye Utility 
Crane (*% yard) is the master of its field. It is quickly 
convertible—without drum lagging—from Clamshell 
to Dragline, Orange-peel, Backfiller or Crane service. 
This wide range of working ability extends its 
usefulness and multiplies its earning power. In fact, 
the profitable applications of this efficient little Crane 
are limited only by the ingenuity of the man in 
charge of the job in adapting his methods to it. 


The utility of this popular Buckeye is further 
increased by its availability in either of two mount- 
ings—Flanged wheels for operation from main track 
or rails laid on flat cars, and Alligator (Crawler) 
Traction for service independent of rails. 


Write for specifications and construction details 


THE BUCKEYE TRACTION DITCHER CO. 
FINDLAY, OHIO 


There’s a Buckeye Sales and Service Office near You 
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What is back of the 
“Sheffield” 


record of performance? 


Sheffield Motor Cars have built up a reputation 
for dependability and low cost operation that 
, is indicated by the maintenance figures of the 
ay vel per wang ot beheld nation’s railroads. What is back of this per- 
Pressed Steel Wheel. Although the capac- formance record? 
ph Reed 4 oe —_— First, every part of the Sheffield Motor Car is 
each axle box. built to give maximum service. In not a single 
instance has quality been sacrificed to price. 
There are no weak links in the “Sheffield”— 
no cheapened construction that needs to be 
covered up by drawing attention to minor re- 
finements. Every part of the car will stand the 
closest inspection. 





{Continued on next page} 








SECOND CENTURY 
of building | 
FAIRBANKS SCALES | 








MOTOR CARS 











{Continued from preceding page} 


Second, “Sheffield” design is far in 
advance of the field. Improved construction 
characteristics and refinements are natural 
results of more than 34 years of motor car 
building experience. Unequaled research 
and manufacturing facilities have assisted 
F-M engineers in producing the finest car 
that can be built. “Sheffield” was first on 
the rails. It is still first. 

Before you buy a railway motor car, get 
the facts about “Sheffield.” See for yourself 
how sound design and quality construction 
of every part make a motor car that is con- 
spicuous for dependability, low mainte- 
nance and long life. “Sheffield” is the Jowest 
overall cost car on the market—the greatest 
dollar-for-dollar value in railway motor cars. 


FAIRBANKS, MORSE & CO., Chicago 


Manufacturers of railway motor cars; hand cars; push cars; 

velocipedes; standpipes for water and oil; tank fixtures; 

stationary and marine oil engines; steam, power and centrif- 

ugal pumps; scales; motors and generators; complete coal- 
ing stations. 





First on the rails... and still first 


RA21.73 


\\\ 
\ 


Es: 


MOTOR 


Well balanced design and sturdy construction con- 
tribute to the value of Sheffield Pressed Steel Wheels, 
Ground treads insure perfect roundness. 





Axle Bearing Box with the cover removed to show the 
secure mounting afforded by Sheffield construction. As oil 
is used for bearing lubrication, oil cups are located at 
opening through the deck. Oil tubes run to the bearings. 
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iw... Better Right-of-Way “Serer st 
with__ 


NATIONAL 


DIRT SET ANCHOR 
END and CORNER POSTS 


Here is one of the most important improvements ever offered in 
the science of fence construction for right-of-way protection. 
Fence posts which combine, in the highest degree, these three 
vital points of excellence— 


STRONGER... Save Time and work 


They afford the maximum rigidity and resistance against time, 
weather and every kind of strain. Added to their efficiency in 
wear is the economy of construction. They are simple and easy 
to install. 


June, 1930 








Here is method of setting. Bore a 9-inch hole—drop in post— 
turn post around using brace as a lever. Anchor plates are thus 
anchored in solid ground at bottom of post hole. You are now 
ready to stretch your fence. No delay; just a quick, easy and satis- 
factory job. And when done it is done “‘for keeps.”’ 


From every point of view of long-time protection and economy, 
first and last, your maintenance department will find it best to 
specify the Fencing that is internationally known and used. 








EXPANDING ANCHOR » 


AMERICAN FENCE gf 7 <a co 


wy me 
E; f. sncherit 
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For there is no question of the need for protection of the life 
‘ and property bordering the right-of-way. To neglect it is to take 
dangerous chances. Don’t wait for a heavy damage suit which 
would cost more than the efficient safeguard of a good fence. 





American Railroad Fence, National End and Corner Posts and 













Banner Steel Line Posts meet every specification recommended Expanding on- ar 
° . . * . . chor partly necessary 
by the American Railway Engineering Association. gpened and cui; fae te bring post 





























































































































































































































208 S. La Salle St., Chicago 30 Church St., New York 


Other S 1 Balt B ingham Boston Buffalo Cincinnati Cleveland Dallas Denver Detroit Kansas City 
somal ag © waukee Minneapolis-St. Paul Oklahoma City Philadelphia Pittsburgh Salt Lake City St. Louis Wilkes-Barre Worcester 
U. S. Steel Products Co.: San Francisco Los Angeles Portland Seattle Honolulu 
Export Distributors: United States Steel Products Co., 30 Church St., New York City 
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Half as old as railroading] 
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Almost half a century of ex- 
perience has gone into the 
development of the Kalama- 
zoo Safety First One-Man 
Inspection Car, 216-L, illus- 
trated at the left. 


It is speedy and powerful— 
easy and economical to run 
lifted on and off the rails by 
one man—seats three men 
comfortably. 


OUT at Ret etd ce eee ee 





The simplicity of its design 
marks it as an outstanding 
example of unusual mechan- 
ical development. All parts 
are readily accessible. It is 
ruggedly built for years of 
hard service. 


Supervisors, roadmasters, in- 
spectors, signalmen, line- 
men, car repairmen, and 
operators all over the coun- 
try are enthusiastic about 
this light-weight, powerful, 
dependable Kalamazoo Mo- 
tor Car. 





We will be pleased to send 
complete catalog information. 


KALAMAZOO 
RAILWAY 
SUPPLY CO. 


Manufacturers 








Kalamazoo, Michigan 
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| CARNEGIE BEAMS 


for grade-crossing elimination work 


A simple and economical solution of the problems of highway and 
maintenance of way engineers engaged in grade separation work is 
offered by Carnegie Beams. 


This series of sections comprises a full range of beam, girder and 
column sections of high efficiency as measured by the ratio of section 
modulus to the weight. The heavier sections, designed primarily 
for heavy loads on long spans with the least loss of head room, will 
prove especially valuable. These sections up to 36 inches deep, 
offer a wide selection of flange widths and section moduli as high as 
1102.7 inches*. They eliminate the fabrication necessary in built-up 
plate and angle girders. 


Carnegie Beams are characterized by flanges of uniform thickness 
without taper. The elimination of internal flange slope provides for 
simple connections and ease of fabrication and erection. 


Our engineers are ready to help you on any 
problems involving your steel requirements. 


en, 
= 
> — 


=< 
CARNEGIE STEEL COMPANY 
Subsidiary of United States Steel Corporation 


7 ie ee ee - 2 Oe Ce | PENNA. 
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"Yo Best Inachine on the boad” 


These are the exact words of the foreman in charge of the job 
shown in these pictures. 








TO SUMMARIZE 


Nordberg Adzing Machines are doing better work (Adzing every tie to 
the same plane), saving labor (18 men) and preventing delays which 
would otherwise hold up 90 men from doing a full day's work. 

It is no wonder this gang easily completed 14,800 feet of perfectly laid 


rail in one day. 


NORDBERG MFG. CO. 
MILWAUKEE, WISCONSIN 


= = a 

















= —— 


|NORDBERG ADZING MACHINF- 


SURFACES EVERY TIE TO EXACTLY THE SAME PLANE 


——_ SS) 
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200,000-gallon conical-bottom steel tank built for the Southern Pacific at Davis, California 


The Age of Steel Tanks 


This is the age of steel tanks. cal or ellipsoidal bottoms. Either 
Railroad and other leading industries type has a large steel riser, usually 
which determine the trend of the six feet in diameter. When muddy 
times are using them for water serv- water is encountered, the sediment 
ice, oil storage and fire protection. — and collects in the bottom 2 

Steel tanks always present a pleas- the riser. From there it is easily 
ing appearance. They are wal de- flushed out of the tank through a 
signed and well proportioned struc- @ick-opening wash-out valve with- 
tures. They retain their original Out taking the tank out of service. 
Ask for «copy them like new. SAccessories end per, _, Elevated steel tanks are also used 
of this booklet tions of the structure such as the for general water service and fire 
roof do not become loose or sag to Protection at terminals. They are 
give the structure a dilapidated ap- Duilt the proper height to give the 
pearance. required gravity pressure. Such a 

5 ices supply is always dependable, even 
Engine districts have been length- though power may be interrupted or 
ened, and heavy traffic has increased jumps shut down for repairs at in- 
water needs. Steel tanks in large tervale 
capacities are not only practical, but 4 
economical. Write us for information on our 

Elevated steel tanks for roadside products or estimating prices on in- 
delivery service are built with coni- stallations you contemplate making. 


CHICAGO BRIDGE & IRON WORKS 


















Chicago................-------.+--+++++--2452 Old Colony Bldg. Detroit...... <-aseceeeeeeee S19 Lafayette Bldg. 
a 3156 Hudson Terminal Bldg. Philadelphia ....1609 Jefferson Bldg. 
Cleveland................ ..-.-2202 Union Trust Bldg. Atlanta......... 2136 Rhodes-Haverty Bldg. 
See sesssseeeee---3309 Magnolia Bldg. San Francisco... jolcaicitian 1007 Riaho Bldg. 
Birmingham. sectecceceeseeececeee S46 SOth Street, N. Boston.. a 1522 Consolidated Gas Bldg. 





B-148 


HORTON TANKS 
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CP Self-Propelled Compressor 
with Air Motor Drive 


LL CP Self-Propelled Gasoline Driven Compressors are equipped with a simple, 
rugged Air Motor Drive. A single handlever controls the travel of the unit in 
either direction without the use of troublesome clutches or gears. Other features 
of all CP Railroad mounted Portable Compressors are—roller bearings for the 
flanged wheels, combination transverse wheels and air-operated lifting jacks, lift- 
ing bale, Alemite lubrication for running gear of truck, aftercooler, convenient air 
outlets and roomy tool box. Write for Bulletin No. 789. 


CHICAGO PNEUMATIC TOOL COMPANY 


RAILROAD DEPARTMENT 
310 So. Michigan Ave., Chicago 


6 East 44th St., New York 
San Francisco 


1004 Mutual Bldg., Richmond, Va. Terminal Tower, Cleveland 175 First St., 
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| WHY 


SYNTRON ELECTRIC TAMPERS 


HAVE BECOME STANDARD EQUIPMENT 
ON SO MANY RAILROADS 








SMALL, LIGHT FLEXIBLE SIMPLE 
Gas-ELECTRIC ELECTRIC ELECTRO-MAGNET 
PoweErR PLANTS CABLE Trt TAMPERS 


ELECTRICITY IS THE BEST POWER 


Tie Tamper Power Plants 
Will Operate 


Nut TIiGHTENERS 

Rai DriLts 

SPIKE DRIVERS 

Rait Saws 

<s.. SYNTRON CO 
PorTABLE DRILLs e 
" Saws — : 

HAMMMERS Pittsburgh, Pa. 

GRINDERS 


Arc WELDERS 
TRACK GRINDERS 


FLoop LicHTs Built in 4-6-8 -12 Tool Outfits 


DEPENDABLE AND ECONOMICAL 


6s 


iT 
15 Factory Service Branches 
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How and Why... 
TW The 

EB HIGHWAY 
maf GUARDIAN 


Protects Crossings 





omething 














tithe 


tifag CUCTtce 
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Entirely 





THE 
HIGHWAY GUARDIAN 
ETWEEN railroad trains and motorists, protection 


is needed that leaves nothing undone to keep 


them apart at crossings. 


The development of THE HIGHWAY GUARDIAN 
offers a sure method of providing this complete cross- 
ing safety. 





A Cromng Gate The Motorut Cannot Crash 


Butere he oye 


A yielding barrier of steel operated from a track EE sc OR 
circuit is placed across the highway as trains approach. ee ee 
It forcibly stops all vehicles whose operators neglect 
to heed warnings without damage to vehicles or injury 

The fundamental idea from which 


to occupants. THE HIGHWAY GUARDIAN has been 
developed was the ingenious con- 

In every test this automatically operated barrier ception of Mr. Joseph B. Strauss, 

i vie ' eminent consulting engineer and 

has demonstrated its ability to prevent motor traffic builder of many of the world’s 


from crossing tracks when dangerous to pass. hoses Seige. 





How THE HIGHWAY GUARDIAN accomplishes 
this and why the protection it affords is so thorough 
is interestingly told in the two pieces of literature 


shown. Would you like copies? Write us. THE CROSSING GATE THE 
MOTORIST CANNOT CRASH 


dca. ill Se eesealeats 
FRANKLIN RAILWAY SUPPLY COMPANY, Inc. 


NEW YORK CHICAGO SAN FRANCISCO ST. LOUIS MONTREAL 
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Part of a Naylor Pipe line laid between water 
tank and roundhouse at a large railroad. 






dafeguard Your Water 
Lines With Naylor 
Spiralweld PIPE 


HERE’S no need to worry about the depend- 
ability of water lines when they're Naylor 
Spiralweld Pipe. 


Naylor Spiralweld Pipe is a dependable transporter 
because it is made with a spiralweided lock-seam 
truss* which provides— 


Gop 
Me; © 


Maximum Structural Strength 
Positive Water Tightness 





‘This same truss strve- | And for Permanence also, Naylor Spiral- 


aoe wees oe weld Pipe is made of Toncan lron—an 


half the weight of stand- | alloy of iron, copper and Molybdenum 
ard weight wrought pipe. * : ' 

Light weight pinecanbe | which has superior resistance to rust and 
handled and laid faster og 
... with fewer men...at corrosion. 


lower cost. 








Before selecting pipe for your next line, 
remember these advantages of Naylor Spiralweld 
Pipe. They assure dependability—the vital factor 

, in safeguarding your water lines. 


NAYLOR PIPE COMPANY, Main Office & Plant, 1230 E. 92nd St., CHICAGO 


SALES OFFICES 











3116 Chrysler Building, New York Witherspoon Bids., Philadelphia 
1209 First National Bank Bldg., Pittsburgh. 507 Philtower Bids., Tulsa 601 Post-Dispatch Blds.. Houston 
DUCOMMUN CORPORATION cod eS 
ro MONTREAL, CANADA 
LOS ANGELES § SAN FRANCISCO FP athe & ®., Mechanical Equipment Co. 





Exclusive Distributors: é 
California, Arizona, Nevada and Utah < 
%, 


Ri r 


Maximum Structural Strength 


S 
% 660 St. Cotherine St., West 
K 
@ $ 


COPPER 


or Pine 


Mo-lyb-den-Urn wit minimum Weigh 






Toncan Copper Molybdenum iron is 

Standardized Naylor Pipe is made i rm oO N a development of Central Alloy ea | 
in sizes 6" to 12” |. D. and 14” to Corporation, the world's largest 

” ©. D. in any uniform length Where corrosion is nota most highly specialized alloy steel! 

desired up to 40° 0’. Ends made problem, Naylor Pipe can producers. it possesses @ superior 

to wrought pipe standards for all be furnished ta steel. corrosion ¢ it 





types of coupling. the favored pipe material. 
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The New MT-2 Tie Tampers 


The New Size MT-2 
Pneumatic 




















Tamper 


Maintenance men who are using the new MT-2 
Tie Tampers are all agreed on the superiority of 
these tools. 


They find the location of the throttle valve in 
the handle is most convenient. The handle ar- 
rangement (as shown) also appeals to them. The 
lighter weight and shorter length make the tools 
easy to handle, while with the new hose connec- 
tion it is easy to change to right or left hand 
operation. 


Furthermore, the longer tamping bar (24’) aids 
in working around heavy rail, frogs, and switches. 
In cold weather the new tools avoid any delays 
which might occur from freezing. 
Ask for our new bulletin Form 9423 de- 


scribing these tampers and the complete 
line of Tie Tamper Compressors and tools? 


INGERSOLL-RAND COMPANY 
11 BROADWAY NEW YORK CITY 


Branches or distributors in principal cities the world over. 
For Canada Refer—Canadian Ingersoll-Rand Co., Limited, 
10 Phillips Square, Montreal, Quebec. 












A cross-bar handle can be 


used if desired 


Size 5144” x 5” Com- 
pressor. The air after- 
cooler, solid wheels, 
hand rails, and plat- 
form stakes are among 
the visible improve- 
ments, 


nd 
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Aerial View of Part of the Toledo Plant of The Jennison-Wright Company 


Framing of Timbers “BEFORE” Treatment Is Essential 


By the installation of the latest and most modern 
framing and boring machinery, we assure the pur- 
chaser of timbers most accurately framed at lowest 
cost. 


The life of treated timber depends upon the char- 
acter of the preservative used. We distill our own 
Creosote oil. By so doing it is possible for us to 
insure to the purchaser a uniform pure product of 


any grade desired. 


Enormous stocks of Railroad Cross and Switch 
Ties, Structural Timbers and Piling, in all sizes, 
of Solid Oak or Pine, properly sticked and air 
seasoned before treatment, available for prompt 
shipment from Toledo, Ohio, or our Midland Creo- 
soting Company plant, at Granite City, Ill. (East 
St. Louis). 


THE JENNISON-WRIGHT COMPANY, TOLEDO, OHIO 
Branches in All Large Cities 
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Railway meet 


Railway AGE e ° Ld LOCOMOTIVE CYCLOPEDIA 
RAILWAY MECHANICAL ENGINEER 
Ritea prone e'itremer ENG INeerING and Maintenance — <srevisewe cvcereon 
RAILWAY ELECTRICAL ENGINEER RAILWAY ENGINEERING AND 
+ eeeennptiacrnavemend SIMMONS-BOARDMAN PUBLISHING COMPANY MAINTENANCE CycLorEoIA 


MARINE ENGINEERING AND SHIPPING AGE 
THE BOILER MAKER BOOKS ON TRANSPORTATION SUBJECTS 


PUBLISHER OF 


“THE HOUSE OF TRANSPORTATION” 


NEW YORK CHICAGO CLEVELAND WASHINGTON SAN FRANCISCO 
30 CHURCH STREET 105 WEsT ADAMS ST. 50 PUBLIC SQUARE 17TH AND H STs. N.W. 215 MARKET STREET 


ADDRESS REPLY TO 


105 West ADAMs ST, 
CHICAGO, ILL. 


Subject: USing Your Copy 
May 29, 1930 


Dear Reader: 
Everywhere 


If there is any one measure of the practical value of the material 
published in Railway Engineering and Maintenance which we as its editors 
consider more convincing than any other, it is that you think so well of 
an article that you call it to the attention of your associates. Whenever 
we learn of such action on your part we feel that our efforts have been 


well worth while. 


Two letters have come to our attention during the last month that 
contain such evidence of the merit of articles appearing in our May issue. 
In the first of these letters, the chief maintenance officer of a promi- 
nent eastern road wrote his roadmasters as follows: 


"Please take up with your foremen the May, 1930, issue of 
Railway Engineering and Maintenance. Call their attention 
particularly to the article beginning on page 204 dealing 
with motor car accident prevention, also the article appear- 
ing on page 212 treating of snow handling." 


Within the last week the chief engineer of a western road sent us 
copies of a photostatic reproduction that he had had made of a drawing that 
appeared on page 207 in the same issue, illustrating the proper way of oper- 
ating a motor car approaching a highway crossing. "We are sending one of 
these pictures," he wrote, "to each of our section foremen and our bridge 
and building supervisors. We have experienced trouble from the failure of 
our men to observe the courtesy indicated in the picture." 


We, regard such letters as evidence that we are succeeding in at 
least some measure in our desire to be of practical help to you, our readers 
in the field. It occurs to us also that these letters may suggest to you 
ways in which you can increase the value of your subscription to Railway 
Engineering and Maintenance and use it to promote good railroading among 
your associates, if you are not already doing this. 


Yours very truly, 


aN | oe 


Editor. 


MEMBERS: AUDIT BUREAU OF CIRCULATIONS AND ASSOCIATED BUSINESS PAPERS, INC. 























June, 1930 RAILWAY ENGINEERING AND MAINTENANCE 





Write for bulletins and prices. 


ORTON CRANE & SHOVEL Co. 
608 S$. Dearborn St., Chicago, Ill. 


OR1OS 
Special Railway Sales Representatives: 
THOS, D. CROWLEY & CO. 
8 S. Michigan Ave.; Chicogo 








38 RAILWAY ENGINEERING AND MAINTENANCE June, 1930 





On a Big Chicago Grade 
Separation 
Project 







Note the Y-shaped headers 
which interlock with the 
stretchers, holding the back- 
fill without the use of a 
third member in the bank. 
This results in a cellular 
wall of great strength and 
with no plane of cleavage. 


Federal Retaining Wall construction will be 
particularly advantageous on this new and im- 
portant work. 


Two walls, one on either side of the road bed, 
will serve not only to support the tracks solidly 
and permanently, but the closed-face beauty of 
the walls will enhance the appearance of the en- 
tire project. 


With its added 2-piece economy in material 
and labor to erect—its complete absence of all 
maintenance costs—its speedy erection—100% 
salvage for re-location—Federal has impressed 
its value on engineers of the country’s leading 
railroads. Send for booklet “The 2-Piece Re- 


Showing the splendid closed face of a Federal retain- pales © 
ing wall. It resembles fine masonry in appearance. taining Wall. 





FEDERAL CEMENT TILE COMPANY, 608 South Dearborn St., Chicago, Illinois 
for Over 25 Years 


\CRIBBING 





Concrete Products 
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Never Needs Attention 


[‘ is impossible to keep ordinary rail guard rails in proper 
alignment without constant supervision and attention. The 
passing wheel flanges soon upset the adjustment between 
guard rail and frog point, and the constant impact loosens 
the many bolted parts, necessitating frequent inspection and 
tightening. 7 

AJAX Manganese One-Piece Guard Rails eliminate all this 
trouble. They are spiked directly to the ties and support the 
tee rail firmly without the use of bolts. There are no parts 
to loosen; practically no maintenance is required. 


Behind Racor Service stand nine plants 
specializing in the manufacture and distri- 
bution of railroad track turnout and cross- 
ing equipment, including Manganese 


Work for heavy traffic. 


RAMAPO AJAX CORPORATION 


RACOR PACIFIC FROG AND SWITCH COMPANY, Los Angeles - Seattle 
CANADIAN RAMAPO IRON WORKS, LimiteEp, Niagara Falls, Ontario 


General Offices ~ 230 PARK AVENUE, NEW YORK 
SALES OFFICES AT WORKS, AND 
MS CORMICK BUILDING, CHICAGO 
METROPOLITAN. BANK BLDG, WASHINGTON 
. HANGE BLDG, ST. L 
Nine Racor Works a we ae 


Hillburn,New York, Niagara Falis,N.Y. Chicago, Illinois, East St.Louis. I1l. 
Superior,.Wis. Puebio,Col Los Angeles,Cal. attle,Wash. Niagara Falls, Ont. 
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This One-Piece Manganese Guard Rail 
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Classifying Track Scrap 


N THE PAST, little attention has been given to 

the classifying of scrap preparatory to shipping it 
from the sections. About all that has been required 
has been the segregation of the track scrap from the 
car and locomotive material which is picked up along 
the right-of-way, and the loading of these two classes 
of material in separate cars. 


More Native Labor 


OW serious is our national problem of unem- 

ployment? That a great many people are now 
out of work is well known, but there are those who 
contend that there was much involuntary unemploy- 
ment during the height of the industrial activity of 
1929. Estimates of unemployment published at that 
time lacked definiteness and were discounted by some 
authorities. Nevertheless, these estimates have given 














When cars that are loaded in this manner arrive at 


the storehouse their contents 
must be unloaded on sorting 
platforms, classified and re- 
loaded when sold. This re- 
quires three handlings, the oc- 
cupation of a considerable area 
by the sorting platforms and 
the provision of track facilities 
to serve the scrap piles. In 
many instances this practice 
also necessitates considerable 
unprofitable back haul when 
the sale is consummated. 

In view of these considera- 
tions, one road recently ex- 
perimented with the practice 
of having the section forces 
classify the track scrap before 
loading. The various classes 
were then loaded separately 
and when a car was filled, the 
stores department was noti- 
fied, the load was sold and 
billed immediately to the pur- 
chaser. The experiment was 
so successful that this method 
of classifying and disposing of 
the track scrap has _ been 
adopted as standard practice. 

This road finds that it takes 
little if any longer to classify 
the scrap, if this is done as it 
is collected, than it does to 








Capital Expenditures 


During the first three months of 1930, 
the railways of the United States made 
capital expenditures aggregating $223,772,- 
000 for additions and betterments to their 
equipment and roadway properties. This 
was $96,653,000 more than was spent for 
the same purpose during the correspond- 
ing period a year ago. Of this sum, $134,- 
702,000, or 60 per cent, went for roadway 
and structures, an increase of $45,225,000 
as compared with the first three months of 
1929. These expenditures included $27,- 
608,000 ($20,089,000)* for additional 
main and side tracks; $10,356,000 ($8,502,- 
000) for heavier rail; $8,361,000 ($5,479,- 
000) for shops and enginehouses and 
tools; $23,744,000 ($11,607,000) for sta- 
tion facilities and office buildings, and 
$15,801,000 ($12,572,000) for bridges, 
trestles and culverts. In this vigorous man- 
ner, the railways are making good the 
promise which they made to President 
Hoover last fall that they would not only 
continue their record-breaking program of 
the last seven years, for the improvement 
of their physical properties, but would 
increase it more than 25 per cent. 








rise to the rather generally 
accepted conclusion that the 
widespread application of la- 
bor-saving machinery has im- 
posed a national problem of 
serious import. The effect of 
this has been a movement for 
a further restriction of immi- 
gration, one proposal being to 
cut the quotas now fixed by 
law, and another to effect a 
rather drastic curtailment of 
immigration from Mexico and 
other American countries. 
Whether or not some means 
for the further restriction of 
immigration will be incorpo- 
rated in the statute, one thing 
is certain. There will be no 
increase in the annual influx 
of foreign peoples for many 
years to come, and the for- 
eigner as a factor in track la- 
bor supply will be even less 
important than he is today. 
Another influence affecting 
the supply of track labor is 
becoming increasingly appar- 
ent as the census figures are 
being announced from day to 
day. This is the declining 
population of the small town. 
In fact, it is only the towns 








pick it up without classifying it. After a limited 
amount of instruction, the track forces are able to 
make the required classifications satisfactorily. The 
cost of two handlings is eliminated and the areas 
previously devoted to sorting platforms, storage and 
track facilities are available for other uses, while the 
cars which are used in scrap service are released for 
revenue loading. 

The experience of this road would indicate that 
even in so simple an operation as the collection and 
shipment of scrap, there is a definite opportunity to 
effect material savings. 
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that come within the zones of influence of industrial 
centers that show any appreciable growth. Station- 
ary or declining population is indicative of declining 
opportunities for employment and bears out the ex- 
perience of maintenance of way officers that in most 
parts of the country adequate section forces can 
now be recruited from the residents of the local 
community. 

The influences of declining immigration and of a 
larger supply of native labor are also apparent in 
the complexion of extra gangs, although in these the 





*Figures in parentheses are for the corresponding period of last year. 
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foreign element is still largely represented by the 
Mexican. A curtailment of immigration from Mexico 
would curb the last remaining source of foreign labor. 


Advances in Building Practices 


UCH has been said concerning the changing 

duties and increasing responsibilities which fall 
to the lot of the maintenance of way officer by reason 
of the transition from manual to power operations. 
This thought has been stressed particularly in dis- 
cussing the responsibilities of the officers of track 
because of the greater application of labor-saving 
devices in track maintenance than in the upkeep of 
bridges and buildings. It would seem, however, that 
the march of progress has exerted as great an influ- 
ence on the work of the bridge and building man, 
although in his field the influence arises primarily 
from the introduction of new materials and appli- 
ances that are applied to or enter into the structures 
rather than devices employed to carry out or aid 
construction. 

The influence of the steel frame and of reinforced 
concrete on bridge and building construction has 
been stressed so often that mere mention will suffice 
here, and in so far as bridges are concerned they tell 
almost the entire story. It is in the field of buildings 
that the officer of structures is confronted with a 
multiplicity of developments which are taking place 
so rapidly that he must be constantly on the alert if 
he is to keep abreast of current progress. 

This is aptly illustrated in changing methods of 
heating locomotive and car facilities. Thus, the 


forced draft hot-air system was in common use 15 
years ago, yet some roads had hardly adopted it when 


the unit heater entered the field. Fifteen years ago 
some officers in charge of buildings had so little con- 
fidence in saw-tooth roofs or skylights that they 
hesitated to use them in car paint shops or other 
structures where a leak is an exceedingly serious 
matter. Today, the weather-tightness of well-known 
makes of overhead lights is accepted almost without 
question. As a matter of fact, 15 years almost covers 
the use of steel sash in railway buildings. It em- 
braces the period of the extensive use of unit-type 
roof coverings other than the wood shingle or slate. 

More recently, progress has been more rapid in the 
field of metallurgy, and the building officer is con- 
fronted with a confusing array of new materials or 
new adaptations of old ones. Chromium competes 
with nickel in the plating of the brass pipes for 
plumbing fixtures. A corrosion-resisting alloy is now 
being offered in high polished sheets at a price that 
permits its use as an exterior covering for the more 
costly buildings. Copper-bearing steel is being 
adapted to structural use, and even aluminum plates 
and shapes are now available for similar applications, 
while ornamental tiles of the same material are being 
applied for decorative use 

The work of the research laboratory has been pro- 
ductive of new materials for various uses in building 
construction and maintenance. Among these are new 
paints or other surface coatings, including those de- 
signed for protection against corrosion. Still another 
important field is to be found in products available 
for heat and sound insulation. 

It is not to be inferred from this that all these 
newer products are without their limitations, or that 
they will at once completely supplant materials of 
longer application with which they compete. But 
where the builder’s choice was once confined to two 
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or three materials for a given purpose, he now has 
perhaps a dozen, some of which possess properties 
vastly different from those of the products with 
which he is thoroughly familiar through long experi- 
ence. Intelligent selection is, therefore, much more 
difficult and calls for a wider range of knowledge 
that can be acquired simply by close observation in 
day-to-day experience. In fact, no source of practical 
information should be overlooked. 


What Weight of Rail? 


OW HEAVY a rail section is a road warranted 

in using? This is a question which has always 
confronted the railway officer responsible for the 
maintenance of track. For years he contended that 
the track was failing to keep pace with the loads 
placed on it and that as a result the factor of safety 
was being reduced to the vanishing point, if it had 
not already reached it. For this reason he based his 
recommendation for heavier sections primarily on 
the necessity for insuring safety of travel. 

Largely as a result of the recognition of the merit 
of his contention in this respect railway manage- 
ments have made large expenditures during the last 
four or five years for heavier rails, as is evidenced by 
the fact that the production of rails weighing 100 
lb. per yd. or more represented 75.9 per cent of the 
total in 1929, as compared with only 39 per cent in 
1921. In this period of less than 10 years, the weight 
of rails used in main-line tracks has increased more 
rapidly than in any previous similar period in history. 

Because of this fact safety of operation is no longer 
the primary consideration in determining the weight 
of rail. Instead, the problem is now to select that 
section which is most economical, all factors consid- 
ered. This opens up a new line of investigation in 
which relatively little work has yet been done. 

The most important study that has been made to 
date is one completed recently by the Kansas City 
Southern to ascertain what weight of rail it was war- 
ranted in installing in its main line. Rail of 85-lb. 
section has been standard on this road since 1905, 
and when it was decided that a heavier section was 
necessary the road set out to determine by scientific 
investigation what section would be most econom- 
ical. Accordingly, tonnages of 100-lb., 115-lb. and 
127-lb. sections were installed and in the light of infor- 
mation secured therefrom the merits of the A. R. A. 
150-Ib. section were also analyzed. In this study the 
physical properties of these various rail sections were 
compared and from these data the stresses developed 
under various loadings found on that road were ascer- 
tained. Such factors as the life of rail of the various 
weights under existing traffic, the influence of the sec- 
tion on the cost of track maintenance and on the 
relative wear and tear on equipment were analyzed. 
Indicative of the thoroughness of these tests was the 
fact that test trains were run over rail of various 
weights under different weather conditions to determine 
the relative train resistance thereon. 

Each of these various influences was weighted and 
the ultimate result translated in terms of dollars saved 
per mile of track per million gross ton miles, as com- 
pared with the standard 85-lb. rail. The result of all 
this study showed that under present conditions of 
roadway maintenance and of traffic a rail weighing 137 
lb. per yd. would be most economical. 

Such a result is startling, for while the Kansas City 
Southern is a road of heavy trains, it is one of mod- 
erate traffic density. Yet this study shows that the 
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most economical rail section for it is one that is heavier 
than is used by any railway in the country. If such 
a section can be justified on this road, it is evident that 
in spite of the progress that has been made in strength- 
ening track in the last few years, the railways of the 
country as a whole can afford to spend still greater 
sums to strengthen their track still more, and that only 
as this is done will track maintenance be put on the 
most economical basis. 


A Year of Liberal Expenditures 


URING the last few years there has been an 

increasing tendency among those selling main- 
tenance of way and particularly track materials to 
the railways, to compare the volume of the orders 
which they are booking at this season with corre- 
sponding figures for the previous year, usually to the 
detriment of the current year’s totals, and to draw 
the conclusion therefrom that “business is poor.” In 
this comparison they have usually overlooked the 
fact that in many of their requirements, particularly 
those involving rails and rail fastenings and their 
installation, the railways have been setting their pur- 
chases ahead several months, with the result that 
many orders for a year’s improvement program are 
now placed in the closing months of the preceding 
year, or in the very early months of the current year. 
If those salesmen who have been prone to comment 
adversely on business conditions at this period of the 
year will check the records of their companies, many 
of them will find that a large part of the orders which 
they were formerly accustomed to receive at this sea- 
son have been on their books for several months, if 
they have not already been filled. 

This year another factor is accentuating this situ- 
ation. It is the feeling that pervades many circles 
that current railway purchases are less than normal. 
This state of mind is giving rise to many weird 
rumors, ranging all the way from reports of the tem- 
porary postponement of the purchase of a small tool 
to the statement that a large road, name mentioned, 
has not bought a single dollar’s worth of material for 
three months! In the face of reports such as this it 
is well to check up the facts. 

Railway expenditures fall into two general classes. 
so far as engineering and maintenance of way activ- 
ities are concerned—namely, those chargeable to cap- 
ital account and those chargeable to operation, 
respectively. As to the first group, which embraces 
the outlay for extensions, additions and improve- 
ments to the properties, the Bureau of Railway 
Economics has just made public the results of a sur- 
vey which shows that the Class I railways of the 
United States alone spent $134,702,000 for roadway 
purposes during the first three months of this year, 
the latest period for which such figures are available, 
cr $45,225,000 more than they spent in the same 
period last year, which latter year was itself an active 
one. In the second group, which covers expenditures 
for the current upkeep and repair of the properties, 
the statistics of the Interstate Commerce Commission 
show that the roads spent $169,707,086 in the first 
three months of this year, or $10,477,018 less than in 
the unusually active period of a year ago. Combining 
the two to ascertain the full measure of engineering 
activity, the roads expended $304,409,000 in the first 
quarter of this year, as compared with $269,632,000 
in the same three months of last year. In other 
words, instead of curtailing their expenditures the 
roads have actually spent nearly 13 per cent more for 
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the maintenance and improvement of their roadway 
facilities than they spent a year ago. 

Such figures do not lend support to pessimism. 
Rather they afford strong evidence of the contention 
that 1930 will be a year of liberal expenditures for 
roadway improvements. 


A Thinking Force 
Pays Large Dividends 


HERE ARE few better ways in which railway 

officers can increase their worth to their roads, 
enlarge the prestige of their offices and of their forces, 
and, incidentally, reflect credit on themselves, than 
to encourage constructive thinking on the part of 
their men. It is a simple case of capitalizing on the 
quite generally accepted adage that “two heads are 
better than one.” 

No one knows and few realize the full extent of 
the contribution of the men in the ranks toward 
many noteworthy ideas and methods which issue 
from head offices, but it is larger than is generally 
believed. Instances of this character are convincing. 
In one which recently came to our attention, a sub- 
ordinate employee in an engineering department, on 
his own initiative, investigated a problem not directly 
assigned to him and made a suggestion which re- 
sulted in a saving of about $60,000. Furthermore, 
as a result of the suggestion, the problem was solved 
in a most effective manner, and the work involved 
was done more quickly and with less interference 
with train operation than would have been the case 
if the more elaborate and expensive plan that was 
about to be adopted had been carried out. 

Savings such as those effected in this case are not 
to be considered lightly, and yet it is readily con- 
ceivable that many equally constructive ideas, born 
in the minds of the rank and file, never reach ma- 
turity because adequate and suitable outlets are not 
provided for them. Most railway officers welcome 
constructive suggestions on the part of their subordi- 
nates, but a cordial acceptance of ideas that are 
offered does not necessarily inspire constructive 
thinking on the part of men in the ranks. They 
should be invited to make suggestions and ready 
channels for the flow of constructive ideas should be 
provided. Furthermore, suitable acknowledgment 
should be made to those who go out of their way to 
offer helpful suggestions, whether these suggestions 
are accepted in full or not. An increasingly large 
number of executive and supervisory officers appre- 
ciate these facts, and it is these officers and the de- 
partments over which they have jurisdiction that are 
securing the most from their men. 





Caterpillar Tractor with Choate Bulldozer Used as a 
Spreader 








Clean operation at high 
speed on cinder ballast 
is made possible by a 
single application with 
improvised equipment 


One of the Wing Oilers in Operation. Note Windshield Attached 


ITH the aim of improving the service ren- 

dered to its millions of passengers, mostly 

commuters to and from New York City, the 
Long Island has continued its policy of oiling its 
roadbed to lay the dust raised by its high speed 
trains, and during the summer of 1929 it applied 
oil to approximately 435 miles of track, using suc- 
cessfully the same home-made, but efficient, equip- 
ment which it has employed in this work for the last 
11 years. While the oiling of the roadbed by even 
the most economical means is recognized as an unde- 
sirable additional expenditure, the Long Island real- 
izes that as long as it has cinder ballast over the 
major part of its lines, it will have to oil its roadbed 
to afford comfort to its passengers. 

Adding to the necessity for this practice on the 
Long Island is the traffic handled by the road, which 
amounted to 112,546,591 passengers during the year 
1928, and the high speed of its train operation. A 
further consideration is the fact that some of the 
cinder ballast is well worn and, therefore, unusually 
dusty unless held down by a blanket of oil. As a 
result of the oiling, the Long Island affords unusually 
clean transportation into New York City. 


Oiling Confined to Cinder Ballast 


Cinder ballast alone is oiled in this work, no 
attempt being made to oil the considerable mileage 
of stone ballasted track which predominates within 
the limits of New York City. Ever since the practice 
of laying the dust on its lines was started, oil has 
been used for the purpose, although light oils used 
at first were soon discarded for a heavy petroleum oil 
with a 65 per cent asphalt content, similar to much 
of the oil used in road work. The lighter oils proved 
unsatisfactory in that even with repeated applica- 
tions, considerable dust was still stirred up, which, 
carrying a certain amount of oil with it, was particu- 
larly injurious to clothing. The heavier oil now used 
is of such consistency that it forms virtually an 
unbroken blanket over the roadbed, holding down the 
dust under even the fastest train operation. 

The apparatus used in oiling the roadbed on the 





A Typical Stretch of Oiled Track in Double- 
Track Territory 











Long Island is an improvised affair, constructed in 
the road’s shops, and is mounted on a standard 30-ft. 
flat car equipped with side posts, a railing and a 
canvas top. In utilizing the flat car for applying the 
oil, practically all of the piping was arranged under 
the floor and between the trucks, the only parts of 
the equipment above the floor including a steam line, 
a tool box and three oil valve operating levers. In 
the oiling system a 4-in. steel pipe extends through- 
out the length of the car on one side, directly under- 
neath the floor, and is supplemented by two remov- 
able 4-in. flexible hose connections, with suitable 
couplings, of sufficient length to reach from the oil 
sprinkler to the outlet valves of tank cars coupled to 
each end of the sprinkler car. 

From the 4-in. feed-line the oil is fed to the oil 
distribution system, which is made up of three 2-in. 
pipes, each provided with a single line of %-in. holes 
spaced 34 in. center to center, and drilled on its bot- 
tom side. One of these pipes, which is 8 ft. long, is 
located centrally under the car, at right angles to the 
track, and about 3 in. above the tops of the rails. 
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ust on the Long Island > 








At right: Cinder ballast 
just after being oiled. Oil 
eventually spreads ou: 
into a uniform blanket 


Below: The three oil con- 
trol levers are operated 
by one man 








This pipe, which is fed by a 2-in. rigid pipe from the 
4-in. main feed line, is permanently fixed and dis- 
tributes oil to the center portion of the roadbed, 
within the limit of the ties, except directly on the 
rails and track fastenings. Oil is kept from the rails 
by the fact that no holes are provided in the distribu- 
tion pipe over them, and further, by the provision 
of a shield mounted horizontally over each rail to 
prevent the streams of oil from the pipe being blown 
onto the rail by the wind. These shields, which are of 
pressed metal and about one foot square, are fastened 
to the bottom of the distribution pipe frame, and 
protect the rails on both sides. 

The other two pipes of the sprinkler distribution 
System are also about 8 ft. long, and are hung out 
horizontally on opposite sides of the car at the cen- 
ter where they extend over the shoulders of the 
roadbed. These pipes, which normally lie in a hori- 
zontal plane about 12 to 18 in. above the top of the 
roadbed, have a universal joint connection to the 
special pipe frames on the car and are supported at 


their outer ends by means of chain and steel rod guys 
which hold the pipes in a horizontal position. These 
wing pipes are fed from the main 4-in. feed line 
through short lengths of 2-in. armored hose. By this 
arrangement the wing distribution pipes can be oper- 
ated through a complete half circle and thereby 
moved in or out to prevent striking structures or 
obstacles along the right-of-way. They can also be 
raised if necessary. Sheet metal shields, rectangular 
in shape, are hung on the wing pipes near the car in 
windy weather to keep the oil from blowing on the 
rails. 
Oil Is Readily Controlled and Applied 

Originally the operation of the wing pipes was by 
means of two lever stands above the car floor, one 
on each side of the car for each pipe. These accom- 
plished their purpose effectively, but they have not 
been used in recent years since it was found more 
effective and comfortable for the men operating the 
wings to sit on the car floor with their feet over the 
sides, where they can move the pipes outward or 
backward by pushing or pulling on the guys which 
support the outer ends of the pipes. In this position 
also, the operators are able to move the wing pipes 
with greater accuracy in passing around objects, and 
find it easier to raise the wings when necessary, 
especially when lifting the pipes up on their carriage 
hooks on the sides of the car when oiling is discon- 
tinued for any reason, or’ when the car is to make a 
through movement out of service. 

Control of the oil to the distribution pipes is 
effected by means of three lever stands grouped 
together in the center of the car where they can be 
operated readily by one man. These levers, one of 
which controls the flow of oil to each of the distribu- 
tion pipes, merely operate lift valves in the oil lines 
beneath the car. 

Oil is delivered hot to the roadbed under the force 
of gravity alone, and falls from the small orifices in 
the distribution pipes in thread-like streams. When 
it first reaches the surface of the ballast or the mate- 
rial of a road crossing, it lays out in fine strings, but 
within a few hours, depending upon the temperature 
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of the oil and the atmosphere, the oil spreads out to 
form a uniform coating over the ballast. 

Heating of the oil is accomplished by means of 
steam from the locomotive of the oil train, which 
passes through the coils provided in the tank cars in 
which the oil is received. Depending somewhat upon 
the weather, the oil in the cars can be made viscous 
enough for oiling operations by the application of 
steam for from two to six hours. Ordinarily, it is the 
practice on the Long Island to hook up the steam 
connection to the tank cars in the oil train as soon as 
the locomotive arrives, applying the steam at a pres- 
sure of about 40 lb. Following this practice, the oil is 
usually hot enough to begin operations as soon as the 
equipment gets out to the point where oiling is to 
begin, and relatively little difficulty is encountered 
with the clogging of the holes in the distribution 
pipes. When applying the oil continually, no trouble 
is experienced in this regard, the tendency to clog 
occurring only when spot oiling is being done, in 
which case the oil in the distribution pipes often 
becomes too cold to flow readily. 

When any tendency to clog is noticed, or when 
there is any difficulty in starting the flow of oil from 
the pipes, steam under pressure is admitted into the 
distribution system and immediately sets up the flow 
of oil. Steam is also used to blow out the distribution 
system when oiling operations are concluded for the 
day. The removal of any solid or unusually thick 
matter, which may get into the distribution pipes 
and cannot be removed by the steam, is effected by 
means of scraper rods which can be inserted in the 
sprinkler pipes after removing the threaded caps 
provided at the ends of the pipes. 


One Oiling Is Sufficient 


During the early years of track oiling on the Long 
Island, and particularly when the lighter oils were 
used, it was necessary to go over the tracks at least 
twice a year in order to make the oiling effective, 
once early in the spring in advance of the spring 
maintenance work, and again late in the spring when 
the major track operations necessitating the disturb- 


The Oiling Car Is an Improvised Affair, but Operates Efficiently 


ing of the ballast were out of the way. For the last 
10 or 12 years, however, by reason of the oiling of 
previous years and the use of heavier oil, one major 
oiling operation has been found sufficient to hold 
down the dust satisfactorily. This oiling is usually 
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done between the middle of May and the latter part 
of June, covering the various territories out-of-face 
as fast as tie renewals and other major track work 
are completed for the year. Subsequent oiling is done 


Oiling the Inter-Track Space 


only at certain dusty road crossings and at points 
where it has been necessary to disturb the ballast in 
conducting track work after the initial oiling. 

In carrying out the work, the oiling car is run in 
a special work train and is operated by a force of 
three laborers and a foreman. Two of the laborers 
operate the wing sprinklers and the third operates 
the oil valves at the direction of the foreman, who is 
in direct charge and who indicates the places to be 
oiled. Supervisors or their assistants accompany the 
oil car to supervise the oiling work. 

From two to five oil tank cars are usually carried 

in the oil train, depending upon the amount of oiling 
to be done during the day and, when oiling, the train 
is operated at speeds ranging from 4 to 12 miles an 
hour, depending upon the condition of the roadbed and 
the amount of oil necessary to hold down the dust. In 
all of the work, the train is operated under train orders 
and clears the main tracks 
for passenger and freight 
trains. Experience has shown 
that the most effective oiling 
work can be done during dry 
weather, and also that much 
of the value of oiling is lost 
if the oil is applied during a 
heavy rain. Careful observa- 
tions indicate that the oiling 
does not tend to foul the 
ballast or cause pumping 
joints, and while it has little 
effect upon weeds and other 
vegetation in the track, any 
effect in this respect is to re- 
tard its growth. 
During the season of 1929 
approximately 435 miles of 
track was oiled in making sin- 
gle or double applications, and 
the average application was at 
the rate of about 680 gal. of 
oil per mile of track, equivalent to about one gallon for 
each 7 2/3 ft. of track. Including the cost of oil, which 
was 3.85 cents a gallon, and the cost of applying it, the 
total cost per mile of track oiled amounted to about 
$35.49. 
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Move 5,000-Ton Ice 
House a Mile Intact 


Y EMPLOYING novel and interesting methods, 

the Northern Pacific recently succeeded in moving 
bodily a 5,000-ton ice house, 36 ft. wide and 236 ft. long, 
a distance of more than a mile, including the crossing 
of four side and two main line tracks. The house is 
situated in the yard at Laurel, Mont., and the necessity 
for its relocation was brought about by a rearrangement 
of the yard facilities at that point. 

The yard at Laurel lies in a general easterly and 
westerly direction and it was desired to move the ice 
house from its location north of the yard to a point 
south of the yard and approximately 5,000 ft. east of 
the original location. Since the building was parallel 
with the yard in both the original and final locations, 
it was necessary to change its direction only slightly at 
any time during the movement. The plans for relo- 
cating the building, therefore, called for a lateral move- 
ment of 200 ft. to the south and across the tracks; 
thence east longitudinally and at a slight angle with the 
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Two Sectional Views of the House and a Plan Showing 
the Cable Connection 

















yard for a distance of approximately 2,500 ft.; thence 
in about the same direction, but parallel with the yard 
approximately 2,500 ft., and finally, laterally to the 
north 115 ft. to the final location. 

After all ice and other material had been removed, 
the house was reinforced internally by eight sets of 
diagonal cross-braces, each set consisting of two 3-in. 
by 10-in. timbers. The structure was then elevated 
sufficiently to insert on the under side and at right 
angles to the house 13 sets of 9-in. by 18-in. bridge 
stringers, each set consisting of two 32-ft. timbers 
placed end to end and spliced on the upper side by 
another 9-in. by 18-in. stringer, 36 ft. long, to which 
the two were securely bolted. Thus, these timbers pro- 
truded a distance of 14 ft. on each side of the building. 
The building was further braced laterally by 6-in. by 
6-in. timbers, 16 ft. long, which were fastened to the 
lateral timbers near their ends and were braced against 
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A View of the House When It Was Being Moved Later- 
ally Across the Tracks 


the external sides of the building at an angle of 55 deg. 

For the first movement of the building, 13 lines of 
skids were provided, each consisting of two 9-in. by 
18-in. timbers placed side by side and inserted under 
one set of the lateral timbers. The building moved on 
the skids by means of rollers of wood and metal, 6 in. 
in diameter and 24 in. long, and two timbers, 2 in. by 
18 in. by 12 ft. in dimensions, were provided as bearing 
plates between the under side of each lateral timber and 
the rollers. In this case, power was furnished by 13 
screw jacks applied against the timbers under the house. 

The method of moving the building in a longitudinal 
direction was essentially similar to that just described 
for moving it laterally, except that two longitudinal 
lines of 9-in. by 18-in. timbers were fastened to the 
under sides of the lateral timbers to provide the neces- 
sary bearing for the rollers for the longitudinal move- 
ment. In this case also, the 2-in. by 18-in. by 12-ft. 
timbers were provided as bearing plates between the 
rollers and the under sides of the longitudinal timbers. 
The power used was a 20-hp. hoisting engine, which 
operated a cable, 1,200 ft. long, reeved into blocks and 
making a six-line tackle. This cable was attached to 
a 1%-in. cable which surrounded the building entirely 
and which was separated from it by wood blocks, 9 in. 
high and 18 in. square. One of these blocks was placed 
on each lateral timber at the point where it projected 
from beneath the building. After the structure had 
been moved about 5,000 ft. in a longitudinal direction, 
it was again moved laterally 115 ft. to its final location 
and lowered to its foundation. 

The maximum distance that the building was moved 
in an eight-hour day was 470 ft. and the average dis- 
tance for 16 days was 313 ft. in eight hours. Twenty 
bridge carpenters worked on the building 10 days to 
prepare it for the moving operation, and 33 working 
days were required for the entire project. Besides the 
hoisting engine, the only other power used was a team 
of horses, which was used to move the skid timbers. 
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Showing the Route Followed by the House in Its Movement to the New Site 
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HE proper lubrication of a motor car is a com- 
paratively simple task; yet there is no one detail 
of operation that bears a more direct relation to 

the cost of maintenance and to the life of the car, and 
that is at the same time more generally neglected, than 
the adequate lubrication of the various bearing sur- 
faces. Although the cost of the oil, if properly used, 
represents only a small portion of the expense of 
operating the car, its application is of the utmost impor- 
tance, for lubrication is essential to satisfactory opera- 
tion, and any neglect in oiling will cause excessive wear 
and result ultimately in trouble and expense. 

A properly oiled motor car will not only start and 
run better but will produce more power on less fuel 
than one poorly oiled. Proper lubrication will also pro- 
long the periods between trips to the repair shop and 
very materially increase the useful life of a car. If 
the facts could be ascertained, we would find without 
a doubt that the principal cause of the premature scrap- 
ping of motor cars is poor lubrication. Above all, the 
oiling of various parts of the car should be done regu- 
larly as required. A few drops applied at the right 
time are more effective than a quart after the parts 
have become damaged through excessive friction and 
wear. 


Quality of Oil Is Important 


Second only to regularity in the lubrication of a mo- 
tor car is the quality of the oil used. It is just as im- 
portant that the proper oil be used in a railway motor 
car aS an automobile. The determination of the char- 
acter of the oil to be used is not primarily a question 
of price but rather the selection of an oil that will be 
suitable for the particular car. For example, an oil 
may be ideal for one type of engine and yet be too light 
or too heavy for another type. The same variation 
exists to a large degree between summer and winter 





*This is the fifth of a series of 12 or more articles on the Care and 
Operation of Motor Cars, the first of which, on the Place of the Mo- 
tor Car in Railway Work, appeared in the January issue, page 5, the sec- 
ond, on the Type of Motor Car, in the February issue, page 54, the 
third, on the Motor Car Engine, in the April issue, page 158, and the 
fourth, on How a Motor Car Is Built, in the May issue, page 214. 

+Copyright, 1930, by Simmons-Boardman Publishing Company. 

tMr. Knowles is in charge of the operation and maintenance of motor 
cars and other gasoline-operated work equipment on the Illinois Central 
System. 
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Good practice in oiling a motor 
car—The man on the platform 
is adding the specified propor- 
tion of lubricant to the gasoline. 
The other man is oiling the 
axle bearings 




















Other articles in this series on the Operation 
and Maintenance of Track Motor Cars will ap- 
pear in succeeding issues as follows: 


Group B—Operation 

6—Motor car ignition. 
7—The efficient operation of motor cars. 
8—The safe operation of motor cars. 

Group C—Maintenance 
9—Field maintenance. 
10—Shop maintenance. 
11—Organization for maintenance. 
12—Cost of operation and economy of motor 

cars. 







































operation, lighter oils being used as a rule during the 
winter months. Where possible, it is desirable to use 
one oil only in order to avoid confusion in changing 
from one grade to another. 

The best method of selecting the most satisfactory 
oil is by service tests. Specifications for lubricating 
oil are of little value unless they are supported by actual 
tests of the oil. This is particularly true of oils used 
in internal combustion engines. The principal value of 
laboratory analyses is to provide a means of dupli- 
cating the oil after its suitability has been determined 
by test. The grades of oils selected by motor car 
manufacturers for use in their cars are invariably deter- 
mined by tests rather than by specifications. 


Oil Must Be Properly Applied 


It is axiomatic that constant lubrication is necessary 
where one part moves in contact with another, and 
that if friction and wear are to be eliminated the oil 
must be distributed over the entire bearing surface. 
Proper lubrication, therefore, demands not only that 
the proper oil be furnished at the proper time but that 
it be applied at the proper point, which may vary from 
every 10 to 20 miles for bearings to perhaps 400 or 500 
miles for the oil reservoir on force or splash feed sys- 
tems. Each motor car operator should thoroughly un- 































Lubrication— 


Life of a Motor Car 


Practical suggestions regarding 
a commonly neglected detail of 
operation that exerts a marked 
effect on length of service*t 


By C. R. KNOWLES} 


derstand when and where each part of his car should 
be lubricated. It may be desirable to prepare a printed 
schedule of instructions relative to the lubrication of 
cars, for posting in the motor car house. 

While the proper lubrication of all parts of a car 
subject to friction is essential, the engine deserves spe- 
cial attention as it will soon become useless without an 
adequate amount of oil. It is also more difficult to 
lubricate on account of the large cylinder and other 
surfaces exposed to high temperatures. Motor car en- 
gines may be classified in two general groups as regards 
methods of lubrication: (1) The two-cycle engine in 
which the lubricating oil is mixed with the gasoline; 
(2) the four-cycle engine which uses straight gasoline 
as fuel, and in which the moving parts of the engine 
are lubricated from a supply of oil usually carried in 
the crank case oil reservoir, and distributed by force- 
feed circulation or by a splash system. 


The Two-Cycle Engine 


As stated above, the lubrication of two-cycle engines 
is accomplished by mixing the lubricating oil with the 
gasoline. There is considerable difference of prac- 
tice among the manufacturers as to the amount of oil 
that they recommend for use in the fuel mixture for their 
various types of cars, their recommendations varying 


from one pint of oil to each five gallons of gasoline, up 
to one-half pint of oil to each gallon of gasoline. Fur- 
ther, conditions of operation may make it desirable to 
vary the amount of oil used for a given car; for ex- 
ample heavy loads or long runs in hot weather will nat- 
urally require more oil. The amount of oil used should 
not exceed one-half pint per gallon of gasoline, as an 
excess amount of oil merely burns in the cylinder, 
forming carbon deposits in the ports, on the piston, 
rings and cylinder, fouling spark plugs and wasting 
fuel. After the oil is mixed with the gasoline, lubri- 
cation is automatic with this type of engine. The crank- 
shaft and connecting rod bearings, piston and rings are 
thoroughly lubricated by the oi’ which enters the crank 
case with the gasoline from the carburetor. If the 
proper amount of oil is used in the fuel mixture, the 
engine should always get the correct amount of oil, as 
the oil is supplied in exact proportion to the amount 
of fuel, and as the amount of fuel supplied determines 
the amount of power developed, it follows that the 
quantity of oil varies as the power increases or de- 
creases. It is important that the oil and gasoline be 
thoroughly mixed as, unless well mixed, the heavier 
lubricating oil will settle to the bottom and either clog 
up the fuel lines or pass into the crank case in slugs, 
causing difficulty in starting or possible damage to the 
engine through improper lubrication. 


Methods of Mixing 


The oil and gasoline may be mixed in various ways, 
as, for example, by pouring the mixture from one can 
to another or by partially filling the can with gasoline 
after the lubricating oil has been added and then shak- 
ing the can violently before adding the remainder of 
the gasoline. One road recommends that about one- 
fourth the quantity of fuel needed should be placed in 
a measure, to which the entire amount of oil required 
should be added. This should then be thoroughly agi- 








bearings 














What lack of oil will do—In this piston and connect- 
ing-rod assembly, lack of oil not only resulted in a 
cracked piston, but also in heating of the crank- 
shaft bearing which eventually cause the breaking 
of the bearing housing. Heating of the bearing is 
also evident in the scored condition of the babbitt 
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tated with a metal spoon-shaped wire egg beater or 
similar device, metal being recommended instead of 
wood to avoid splinters or fragments of wood being 
left in the fuel. After this portion has been thoroughly 
mixed, the remainder of the fuel should be added and 
the whole again stirred vigorously. 

Heavy lubricating oil is difficult to handle in ex- 
tremely cold weather and it may be advisable to keep 
on hand a supply of lubricating oil that has been 
thinned with gasoline so that it will pour easily and mix 
readily with the gasoline under severe weather condi- 
tions. The fuel mixture should always be strained 
through a fine mesh screen when the fuel tank is filled, 
to remove any dirt or water. After the gasoline and 
oil have been properly mixed they will not separate. 


The Four-Cycle Engine 

Four-cycle engines are commonly lubricated by 
means of a force-feed oiling system, which consists 
essentially of an oil reservoir, usually located at the bot- 
tom of the crank case, from which the oil is forced to 
the principal bearings of the engine by an oil pump. 
The pressure of the oil is maintained by the tension of 
a spring in a small relief valve. Oil delivered by the 
pump in excess of the requirements is returned to the 
oil reservoir through the relief valve. 

Another method of oiling four-cycle engines is known 
as the splash system, where the oil is contained in the 
crank case and the cylinder connecting rod and crank- 
shaft bearings are lubricated by the splashing of the oil 
about the crank case. All of the oiling systems are ef- 


fective, provided they are given the proper attention, 
the selection of any particular system being dependent 
upon the type and kind of engine used. 

The oil reservoir, which usually has a capacity of 
about one gallon, should be filled with lubricating oil 


of the proper quality. The oil should be strained 
through a funnel having a 20-mesh wire screen to pre- 
vent dirt from entering the reservoir, the reservoir hav- 
ing an oil gage to indicate the high and low levels. Care 
should be observed in filling the reservoir to insure that 
the proper amount of oil is supplied. This is particu- 
larly true in extremely cold weather when the oil will 
not flow freely and may cling to the funnel and walls 
of the reservoir, giving a false gage reading. The oil 
gage should be checked each morning before the car is 
taken out and after every 25-mile run. Where small 
pet cocks are used as oil gages, it is well to run a wire 
through them occasionally to make sure that they are 
not clogged up. 


When to Renew Oil 


There is no set rule as to the frequency of renewing 
the oil in the reservoir, as it differs with the condition 
of the engine and the quality of the oil used. Ordina- 
tily it should be renewed after about 500 miles and more 
frequently if necessary. At these intervals the reser- 
voir and screen should be thoroughly cleaned and the 
reservoir filled with new oil. None of the old oil 
should be used again. If kerosene is used to wash the 
sediment out of the reservoir, one should make sure 
that none of it remains, as it will dilute the oil and 
cause trouble. 

Where a pressure system is used, the engine should 
be run slowly after changing the oil until the fresh oil 
has been delivered to all bearings, as there is danger 
of scoring or burning the bearings even with a full 
reservoir of oil unless the oil circulates freely. This is 
particularly true during cold weather and with a heavy 
grade of oil. It is generally preferable to use a lighter 
grade of oil during the winter months to insure that it 
will circulate to all bearing surfaces. The same rule 
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applies to engines using the splash system of lubrication 
as the oil must not be so stiff as to prevent the connect- 
ing rod from throwing it to all parts of the engine. 

It is a good rule to use only that oil specified by the 
manufacturer, as his recommendations are based upon 
exhaustive tests with his particular design of engine. 
An oil that would be satisfactory for slow speed water- 
cooled gasoline engines, such as are used in pumping 
plants, or for use in locomotives or stationary steam 
engines, is not suitable at all for motor-car engines and 
should not be used under any circumstances. With the 
high temperatures developed in high speed motor-car 
engines, particularly air-cooled engines, the use of any 
lubricating oil other than that specified, or of equal 
quality, will invariably result in overheating, the for- 
mation of carbon deposits on the piston and cylinder, 


the sticking of piston rings and the scoring of the 
cylinder. It will also cause the engine to run hard and 
to lose power and compression. Results from the use 
of poor oil may not be apparent immediately but they 
will eventually cause serious damage. 


Axle Bearings 


Both oil and grease are used to lubricate plain, roller 
and sleeve-type axle bearings. Some manufacturers 
recommend the use of oil rather than grease on sleeve- 
type bearings while others provide a grease cup or Ale- 
mite connection by removing the drain plug at the bot- 
tom of the housing. As a rule, oil will give general 
satisfaction with all types of cars and probably requires 
less frequent attention than a grease cup, which should 
be screwed down every 10 to 20 miles on plain and 
roller bearings. A grease cup is preferable to oil on 
the loose wheel as this is a plain bushed bearing usually 
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provided with oil grooves but without oil space. This 
grease cup requires frequent attention and should be 
turned down once or twice a week at least. 

A grease cup differs from the ordinary oil cup in 
that it is designed to use hard oil or grease instead of 
fluid oil. It is built in two types. In one, a spring 
above a flat plunger completely fills the cup, the ten- 
sion of the spring maintaining a constant pressure on 
the grease and automatically forcing it out of the cup 
as required. In other words, the cap of the cup is 
threaded to fit the shank and the oil is forced out by 
screwing down the cap. Nearly all grease cups used 
on motor cars are of the latter type. Grease cups are 
generally provided with ratchet tops to prevent them 
from coming loose under vibration. The advantage in 
the use of cup grease instead of oil is that it will not 








What happens to axles 

that are not lubricated 

and kept free of dirt and 

grit. Axle bearings also 

suffer from improper care, 

as shown in the two lower 
views 








flow and a turn of the cup will provide lubrication 
where oil could not be retained. 

The proper lubrication of axles is of special impor- 
tance from the standpoints of both safety and mainte- 
nance as excessive axle wear on both plain and roller 
bearings is due either to insufficient oil or to dirt and 
grit in the bearing. The faces of thrust collars should 
be oiled regularly where they do not get sufficient oil 
from the bearing, to avoid undue wear. 


Magneto and Timer 


It is important that the magneto receive sufficient 
lubrication, and of equal importance that it does not 
receive too much. Magnetos are provided with small 
hinged lid oil cups requiring from one to four drops of 
light oil at intervals of from 20 to 200 hours opera- 
tion. Instructions as to proper oiling always accom- 
pany each magneto installation and should be followed 
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closely as a great deal of magneto trouble is due to the 
careless use of oil. 

As with the magneto, care should be followed in oil- 
ing timers. Roller contact timers should be kept well 
oiled with a good clean soft grease, either cup grease of 
the right consistency or vaseline. The timer should be 
cleaned occasionally by washing out the grease and dirt 
with kerosene. The timer ring or casing should be 
oiled with a drop or two of good lubricating oil where 
it revolves on the shaft or hub of the flywheel. 


Counter-shafts 


Motor cars with friction and two-speed drive have 
counter-shafts, usually provided with grease cups. The 
proper lubrication of these counter-shafts and the square 
spline shaft of friction drives is of equal importance 
with the oiling of other parts, and they should be kept 
clean and oiled regularly. 

All other bearings should be well oiled at all times 
and oil and grease cups kept filled with the proper 
grade of oil or grease. All oil and grease cups should 
be cleaned at regular intervals. This is particularly 
true of grease cups as the best of greases become hard- 
ened in time and clog the oil feed to the bearing. The 
frequency with which the grease cups should be 
screwed down depends upon the speed of the bearing 
and the load. For example, grease cups on the main 
bearings of engines should be screwed down at inter- 
vals of about five miles while every twenty miles is 
sufficient on axle bearings. Keep oil and grease cups 
and bearings free from dirt and cinders. Where the 
grease cup is hard to turn, it is not safe to assume that 
the cup has taken a bearing on the grease for it is pos- 
sible that the cup is cross threaded and that as a result 
the bearing is not being properly lubricated. Emphasis 
should be placed upon keeping all bearings tight, clean 
and well oiled as this will insure a smooth running car 
and long service for the bearings. Failure to observe 
these precautions will shorten the life of the car. 

Oiling bearings by hand is wasteful, as more oil is 
usually applied to the outside of the bearing than to the 
inside. There is also a greater possibility of neglect as 
more frequent oiling is necessary with hand oiling. To 
avoid this waste, and at the same time reduce the pos- 
sibility of neglect, oil or grease cups should be applied 
to all bearings where possible. 

Chains and gears should be lubricated with either 
gear compound or with the same oil that is used in 
the engine, mixed with a little graphite. An excessive 
amount should not be used as it will be thrown off. 
Transmission and other enclosed gears should be lubri- 
cated with gear compound or transmission grease. 


The Use and Waste of Oil 


Lubricating oils and greases for motor cars are 
usually handled through the supply department and dis- 
tributed to outlying points by passenger train or direct 
from the supply car where supply trains are operated. 
The oil is furnished for the individual car in two to 
five-gallon cans, depending upon the amount used and 
the frequency with which deliveries are made. The 
grease is supplied either from bulk or in one-pound 
cans. The latter is preferable as it is more convenient, 
lessens waste and enables the grease to be kept cleaner 
than when handled in bulk. 

It is difficult to fix the quantity of oil to be used by 
motor cars owing to the differing conditions under 
which they are operated. For example, the consump- 
tion of oil by section cars is affected by the grades, the 
number of men in the gang, the length of section and 
the location of the headquarters. The average section 
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car of the single-cylinder type, operated 20 miles per 
day, will use approximately 1 gal. of oil and about 2 
lb. of grease per month or approximately 3 pints of oil 
and % lb. of grease per 100 miles. 

Oil is often wasted when emptying barrels or con- 
tainers, through carelessness in leaving a quantity in 
the container. Several gallons of oil may be left in a 
barrel if the proper care is not exercised in emptying 
it. This is particularly true of the heavier oils handled 
in cold weather when the oil does not flow freely. 

Oil is also wasted in filling cans and oil cups by over- 
flowing. This can be overcome by the use of tunnels 
and the proper type of oil can. Careless handling of 
oil cans by placing them where they may be overturned 
or damaged is wasteful. Keeping an excessive amount 
of oil on hand causes waste, not only through the de- 
terioration of the oil and possible damage through the 
accumulation of dirt, but it also invites waste through 
damage to the container and frequently the use of an 
expensive oil instead of a cheaper oil. 


Keep Lubricants Clean 


Never put oil in a dirty can or use the same can for 
more than one kind of oil, for to do so invites lubrica- 
tion troubles. Cup grease should be kept in covered 
cans. It is not at all unusual to find it wrapped in a 


piece of dirty paper where it is subject to the accumu- 
lation of cinders and dirt, not to mention the waste 
of the grease itself. 

One gallon of oil contains approximately 29,000 
drops. Six or eight drops are often used in the lubri- 
cation of motor car bearings when two or three are 
ample. This in itself is not a serious waste, but if we 
make the comparison with six or eight barrels of oil 
where only two or three are needed, the waste, in the 
aggregate, can be better appreciated. It is, of course, 
essential that sufficient oil be used for the proper lubri- 
cation of motor cars and it is better to use too much 
than not enough, but reasonable economy should be 
practiced in its use, as the only purpose that an exces- 
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sive amount of oil can serve is to create and collect 
dirt and cause additional work in keeping the car clean. 
A car with its frame or working parts covered with a 
coat of grime is a potential hazard as dirt and grease 
are obstacles to proper inspection. 


Rules for Lubricating Motor Cars 


The following rules have been drafted as represent- 
ing good practice in motor-car lubrication: 


(1) The first rule of motor-car operation is the proper lubri- 
cation of all bearing surfaces; if carried out regularly, it will 
avoid trouble and expense, improve the operation of the car 
and prolong its useful life. 


(2) Use a good grade of oil at all times. In the selection of 
oil, follow the recommendations of the manufacturer or deter- 
mine the quality of oil to be used, by careful tests. 


(3) Where the lubricating oil is mixed with the fuel, use 
the exact proportions of oil and gasoline, as determined by 
actual measurement, and mix them thoroughly before pouring 
into the fuel tank. 

(4) Maintain the proper oil levels in the oil reservoirs of 
engines, using pressure or splash systems, renewing the oil at 
specified times, usually after about 500 miles. The oil should 
always be strained through a wire mesh screen. 

(5) Particular care should be given to the lubrication of 
axle bearings. Where oil is used, these bearings should be 
oiled about every 50 miles; where grease cups are used, the 
grease cup should be turned down every 20 miles. 








Because too much oil was 
used on the wheel shown in 
the center view and the re- 
sulting accumulation of dirt 
was not removed, it was im- 
possible to detect the forma- 
tion of a crack between the 
tread and the flange. The 
flange dropped off while the 
car was in use and a man 
was killed in the ensuing de- 
railment. The upper and 
lower views show badly 
worn bearings 














(6) Oil magnetos carefully as too much oil will interfere 


with their operation. Use from one to three drops in each oil 
hole every one hundred hours of operation and do not permit 
surplus oil to reach any other part of the magneto. 

(7) Keep the timer ball or button oiled with clean soft 
grease, applying oil to other parts of the timer as required. 
Remove al] surplus oil or dirt. 

(8) All other bearings should be oiled frequently and regu- 
larly, the frequency depending upon the work they are re- 
quired to do. A good rule is to inspect the oiling system daily, 
making sure that oil is reaching all bearings. 

(9) Keep oil cups, grease cups and oil holes clean, washing 
them out occasionally with gasoline or kerosene and using a 
wire or small brush to remove any caked oil or dirt. ; 

(10) Do not use more oil than is necessary. Overflowing 
oil cups or oil holes serve to collect dirt. Wipe off any surplus 
oil to insure keeping the car clean. 





When the New Line Is Completed the Maintenance Officer's Problems Begin 


A Square Deal 


for the Maintenance 


an’* 


Practices followed by the construction forces that have an 
important influence on the difficulties of upkeep 
after new tracks are placed in service 


By WALTER S. LACHER} and GEORGE E. BOYD 


fb THE presentations made by the railways in 
connection with federal valuation, frequent use 

was made of the term “seasoned roadbed,” it being 
their contention that a railway which had been in use 
for a considerable time has elements of value not 
possessed by a new line built to the same standard 
and involving the same grading quantities. There is 
nothing theoretical about this. The greater value of 
a “seasoned” property represents the result of the 
excess in the outlay for maintenance, over what might 
be termed normal maintenance expenditures, which 
it is necessary to put into the property during the 
early years of its use. 


Ideal Conditions Do Not Exist 


If all railroad embankments could be built on 
ground that would not settle and were made of 
material that did not shrink, and if all cuts were exca- 
vated through earth that would not wash or slide, 
and roadbeds would not absorb water and get soft, 
then a new line would be just as good as an old one 
and the maintenance of a new line would entail no 
particular problem. But such ideal conditions do not 
exist. The construction department must build the 
new line or the second track, the revised line or the 


* Presented before the Maintenance of Way Club of Chicago 
+ Managing Editor, Railway Engineering and Maintenance. 
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new yard where considerations of traffic, grade, aline- 
ment and economies of construction demand that 
it be located, regardless of the material encountered. 
Thus, in Canada, hundreds of miles of lines have 
been built across muskeg swamps in spite of the fact 
that they were bound to be subject to settlement, 
simply because there was no other place to build 
them. Mountain lines, for the same reason are built 
against side slopes where there are possibilities of 
sliding rock strata. But these are special conditions 
requiring special treatment that need not be discussed 
here. What we are concerned with are the more 
common conditions encountered in ordinary railway 
construction, the objectionable conditions that are 
imposed when a new line involving no particular diff- 
culties in construction is turned over to the operating 
department. 

There are those who believe that many engineers 
in charge of the construction of a new line have had 
an insufficient amount of maintenance experience, so 
that they have no adequate conception of the trials 
which they are leaving as a heritage for their succes- 
sors, the roadmaster and division engineer, who must 
maintain the track during the process of seasoning 
as well as for all time thereafter. This is not intended 
to be a criticism of the construction engineers of the 
railways as a whole, because, in the main, they have 
done a splendid job, as is attested by the many thou- 
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sands of miles of stable track substructure in every 
section of the country. It is desired merely to call 
attention to a few instances where lack of mainte- 
nance experience has led to errors of omission or of 
commission which later increased the difficulties of 
maintenance. 

In excavating cuts there is, of course, no choice; 
the material as produced by nature must be removed 
and if loose or faulted rock overlies a bed of water- 
bearing clay, it is usually necessary to face the condi- 
tions as they are found. However, if this condition 
is discovered in time, as a result of borings, it may 
be possible to avoid it by a change in the grade line. 

One of the difficult problems a construction engi- 
neer often encounters is found on sidehill work 
where the rock, which is overlaid with an earth cover, 
slopes sharply toward the valley. In such situations, 
it is not unusual for the overlying earth on the hill- 
side to slide onto the track and for the fill to slide 
down toward the valley. This trouble has been cor- 
rected by drilling deeply into the rock, both below 
and above the railroad, and shooting it with heavy 
charges of dynamite. This, of course, is a rather 
delicate undertaking and is much better done during 
construction than afterward, as it would call for con- 
siderable courage on the part of a maintenance officer 
to initiate a measure which might easily result in 
shooting away or burying a part of the roadbed, and 
the tying up of traffic for several days. 

There is also opportunity to exercise judgment in 
determining how flat the slopes of cuts should be to 
insure against sliding, whether extra width should be 
provided at the base for larger ditches, and as to the 
widths of berms at the dividing line between earth 
and rock. In a case recently observed, the mainte- 
nance forces were compelled to keep ditchers at work 


At the right: Smooth slopes 
are possible with shovel exca- 
vation and are an important 
factor in the prevention 
of erosion 


RAILWAY ENGINEERING AND MAINTENANCE 


June, 1930 


for months after a line was placed in operation, sim- 
ply because the sides of the cuts would not stand at 
the slopes to which they were excavated. 


Another factor that has an influence is the degree 
of refinement to which the sides of the cuts are 
dressed. This was a simple matter in the days of 
hand labor and team work, but with shovels equipped 
with large-capacity dippers it is more difficult. Some 
roads, however, are very exacting in the dressing of 
cut slopes because a smooth slope will not wash as 
readily as one that contains pockets which tend to 
concentrate the water in spots. 

The scaling of deep rock cuts as the result of frost 
action and the seepage of water often present a 
serious situation. An instance is recalled where every 
effort was made to overcome this trouble, yet within 
one or two days after the scaling had been completed 
a large rock crashed down onto a passenger train, 
going completely through the roof of one of the cars. 

In general, cuts are not tiled until conditions during 
operation show that this is necessary. Some roads, 
however, follow the practice of providing complete 
subsurface drainage as a part of the construction job. 
A notable instance of this is to be found in some deep 
cuts in the approaches to the new Cleveland Union 
station, which are provided with lines of perforated 
corrugated pipe under each ditch and also one line 
between the two center tracks, with catchbasins at 
intervals of 250 ft. to take winter drainage when the 
ground is frozen and the pipes cannot function. 


Removing Unstable Materials 


Sometimes measures to prevent trouble go even 
further than this. If the bottom of the cut is of 


especially soft material, it may be advisable to exca- 
vate several feet below roadbed level and back fill 


At the left: Slides in a deep cut may 
be unavoidable but adequate cons d- 
eration of the necessary slope to 
insure repose of the material is an 
important factor in their prevention 
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with cinders, or other material suitable for an unusual 
depth of sub-ballast. In this connection mention may 
be made of the fact that the Louisville & Nashville 

uts a concrete floor in its tunnels, regardless of how 
solid the rock through which the tunnel was exca- 
vated. Experience has shown that ballasted track 
laid on the concrete floor can be maintained in good 
surface under the unfavorable conditions encountered 
in a tunnel for much less expenditure than track laid 
directly on the natural tunnel bottom. 

In the construction of embankments, the builders 
have little or no choice as to the ground upon which 


fills are to be placed, but they can sometimes exercise 
discrimination in the choice of material to go into an 
embankment. However, a case may be cited where a 
fill was to be built on a hillside which consisted, to 
some depth, of a bed of fire clay which was almost 
sure to slide as soon as it was subjected to the weight 
of the embankment. To obviate this hazard, a shovel 
was put on this slope to excavate the fire clay to a 
depth of about 20 ft. for the full width of the embank- 
ment base and a length of 300 ft. before the filling was 
placed. At another place on this same line, foundation 
conditions were materially improved by providing 
drainage for the base of an embankment placed on 
soft, swampy ground. The ground surface was 
ribbed, that is, transverse trenches, six feet wide and 
four deep, crossing the site of the fill at intervals of 
25 to SO ft., were filled with loose rock before any 
filling material was placed, care being taken to see 
that these underdrains had an adequate outlet to 
carry away any water that accumulated in them, 

Every maintenance officer is familiar with second- 
track or passing-track embankments and their ten- 
dency to slide on the face of the embankment for the 
original track. Good practice demands that the slopes 
of old earth fills shall be plowed or otherwise rough- 
ened before the new fill is placed against them. Fail- 
ure to do this in one case not only resulted in a 
serious slip of the adjacent fill for a new double- 
track line, but also caused the rear of a U-type abut- 
ment to move four inches out of line. 


Preventing Slides 


A similar danger exists where a fill is placed against 
a steep hillside, and one of the writers recently 
observed measures taken to prevent trouble in such 
a situation. The hillside has practically a 1% to 1 
Slope for the entire vertical distance of 70 ft. from 
the roadbed level to the bottom of the valley. As a 
consequence, the embankment was virtually a thin, 
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parallel-sided slab of earth resting against this hill- 
side, thus offering exceedingly favorable opportuni- 
ties for a slide. To reduce the danger of a slide, the 
plane of the hillside was broken up by cutting a 
bench in the slope half way up; in other words, a 
shovel excavating from the slope and casting over 
the side formed an 18-ft. shelf half in cut and half in 
fill. 

However, in the majority of cases, trouble with 
embankments is due to the character of material from 
which they are made. On a line recently completed, a 
fill that called for 185,000 cu. yd. of material required 





Team Work Fills Are Usually Thoroughly Solidified 


the placing of 350,000 cu. yd. before the roadbed 
could be finished to grade, because the soft, mushy 
material used simply spread all over the landscape. 
In most cases, little else can be done for no other 
material is available, but in some instances consider- 
able quantities of unsuitable material taken from cuts 
has been wasted rather than allowed to give trouble 
in the fill. 

But the trouble for the maintenance officer is more 
often with the fill that continues to slide out long 
after the line is placed in service. It is sometimes 
necessary to widen shoulders and make culvert ex- 
tensions 10 to 15 years after the embankment is 
complete, because of the slow but progressive sliding 
of embankment slopes. 


Influence of Construction Methods 


The behavior of a fill depends also on the manner 
of its making. Years ago, when fills were made with 
slips, wheelers and wagons, every part of the embank- 
ment was thoroughly compacted by the feet of ‘the 
animals and the skinners and the wheels as the mate- 
rial was brought in and deposited. This is true also 
of teamwork fills today and to a certain extent of 
motor equipment with either wheel or caterpillar 
treads, although with motorized equipment advan- 
tage is taken of the opportunity for tailboard dump- 
ing to build the embankment progressively from each 
end at roadbed level. The embankment formed by 
dumping from a trestle, the most common method 
today, receives none of this compacting effect and 
dependence must be placed on the solidification due 
to weight and too often on the effect of traffic. This 
method is much cheaper than any other in the great 
majority of cases and will, no doubt, continue to be 
used in spite of the excessive settlement that neces- 
sarily follows with materials of a clayey or earthy 
nature. The difficulties would be reduced if embank- 
ments could be allowed to season through at least 
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one winter before they are put to use, as is done fre- 
quently in the case of highway construction, but this, 
of course, is out of the question for railway work 
since it is usually necessary to lay tracks for con- 
struction purposes even in advance of the time that 
the completion of the entire line makes it available 
for transportation. 


The Cause of Water Pockets 


Water pockets are a source of trouble years after 
a line is completed, but in many cases the difficulty 
can be ascribed to basic defects in construction, some 
of them preventable and others impracticable of pre- 
vention. In its simplest form, a water pocket is a 
depression in the surface of a roadbed formed of 
earth or clay, that is filled with a porous material such 
as is suitable for use as ballast. Such water pockets 
are sure to be formed if track is placed in service with 
an insufficient depth of ballast on a roadbed material 
that shrinks or subsides under load. One authority 
goes so far as to state that the only way to insure 
positively against water pockets in any material that 
is slow to subside is to put the track up on earth or 
other impervious ballast and operate it on this until 
the roadbed has thoroughly compacted. This, of 
course, is an extreme expedient and much can be done 
short of this to guard against the water pocket. For 
example, there should be an insistent demand that 
the roadbed be crowned, as provided in the grading 
specifications, and that the embankment be thor- 
oughly finished. Too often, in the rush of getting a 
line opened, the roadbed is accepted in an unfinished 
condition and ballast is placed before time has been 
taken to smooth up the surface, fill up holes or other- 
wise put it in proper condition. 

It occurs sometimes that an embankment that has 
been stable for years suddenly develops defects for 
no apparent reason. If a careful search is made, the 
cause will often be found in some fault of construc- 
tion. There is a case in point where the resident 
engineer did not think it important to remove the 
caps and stringers of the filling trestle, which had 
been constructed of hewed logs cut on the right of 
way. About 10 or 12 years after the line was put into 
operation the decay of this timber permitted the 
formation of water pockets and caused some bad 
slides. 


An Aggravated Case 


An aggravated case of sliding resulted from the 
inexperience of a resident engineer who disregarded 
these fundamental considerations and thought to 
save the cost of a filling trestle. There was insuf- 
ficient material from the side borrow to complete the 
fill, which was 11%4 miles long and ranged from 15 to 
30 ft. high. The remainder of the material above that 
available from side borrow was to be made by means 
of train fill and he instructed the contractor who 
constructed the base, to place the borrowed material 
in the form of a narrow ridge about eight feet below 
grade. This base, which lacked many feet of reaching 
out to the slope stakes, was firmly compacted by the 
teams and wheeled scrapers, while the remainder of 
the material was loose and of an entirely different 
character. The gravel ballast was applied immedi- 
ately and the line put into operation at once. The 
ballast settled into the unseasoned subgrade which 
developed a number of soft spots. During the spring 
rains, the water seeped down to the compacted core 
and followed the surface of this more impervious 
material, saturating the base of the outer layers of 
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loose earth, creating slides which gave trouble for 
years and cost many times what a filling trestle 
would have cost. 

Not long ago one of the writers went over a grade 
revision job upon which the track was being raised 
from 4 to 10 ft. The raise to final grade was made on 
bank-run gravel, this part of the fill being made as 
narrow as practical in view of the necessity of main- 
taining operation during the progress of the work. 
The fill was then widened by means of side borrow, 
brought in with wheeled scrapers. It is certain that 
the maintenance officers on that division are in for a 
serious time in the near future. 


Widening Banks with Impervious Material 


A more common practice leading to the same con- 
dition is often followed in widening the roadbed. The 
shoulders are extended by using material removed 
from the ditches or from the sides of cuts and where 
this is impervious material, this usually means that 
the dam of impervious material which keeps in the 
water contained in the ballast pressed down in the 
roadbed is made heavier and more water-tight than 
ever. A better method is to use a spreader blade to 
cut down the shoulders well below roadbed level, 
after which they are restored to normal level with the 
old ballast that is removed from the track down to 
the level of the bottoms of the ties preparatory to 
reballasting, or locomotive cinders can be used to advan- 
tage in building up the shoulder. 

Much can be done by the construction forces in 
the way of draining borrow pits, particularly in sec- 
tions where there is an infestation of muskrats. In 
bottom land where complete drainage is often diffi- 
cult, wide berms should be left between the foot of 
slopes and borrow pits to prevent muskrats from 
reaching and burrowing into embankments. A blan- 
ket of cinders is also effective. 

The decision as to the size of drainage openings is 
a matter of prime importance and often calls for 
considerable ability, coupled with experience. Refer- 
ence is made to the experience of one of the writers on 
his first residency, when instructed to furnish a list 
of the waterway openings with their sizes. He was 
quite uneasy for fear he might make some mistakes. 
He discussed the matter with the engineer in charge, 
a man of wide experience, who replied that his 
method was to go over the line on foot with a profile, 
marking the size of the openings which he thought 
would be sufficient, noting those which might later 
require a survey of the drainage area. Then, when 
he returned to the office he made a list of all of the 
structures, in which he increased the size of every 
opening by 50 per cent. In justification of this prac- 
tice, he remarked: “I've never had a bridge or cul- 
vert wash out because it was too small, nor have I 
ever been criticized for making them too big.” 

As a whole, the construction engineers who have 
located and built our railways have done a creditable 
job. The surprising thing, when one considers the 
difficulties with which they have had to contend and 
the widely varying conditions they have encountered, 
is that they have done their job as well as they have. 
The instances of improper practice, which have been 
mentioned, are the exception rather than the rule. 
The present tendency of the railways is toward inten- 
sive development rather than toward expansion, and 
the lessons that have been learned regarding the 
details of construction which make for better mainte- 
nance are being applied to a greater extent than 
formerly. 
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HE PROBLEM of determining the proper grade 

to which to bring an existing railroad track with 

a sharply undulating profile presents a difficult 
proposition at best. The true vertical curves and 
straight grade lines which were called for in the 
original design have usually been departed from to such 
an extent as to require altogether too much expense to 
restore them. The problem then is to provide a smooth 
riding track without resorting to high raises at any 
points. 

Just such a problem was encountered on Line No. 
2 of the Pennsylvania, east of Tower “F’ at Long 
Island City. The problem was finally solved by the 
development of a method which requires much the same 
sort of computation as that employed in string lining 
horizontal curves and which accomplishes the required 
results without the usual delay of plotting the track 
elevations. The method is, of course, general in its ap- 
plication and is suggested as a solution of the problem 
of selecting suitable grades for rolling profiles which 
have many sharp breaks. 

If the existing elevations of such a track are deter- 
mined, a short study soon demonstrates that it is im- 
possible to adopt for the final profile a combination of 
true computed vertical curves and straight grades which 
fit nicely and do not require extensive computations. 
A grade line laid with the aid of curved templates, and 
the elevations found by scaling them, is much better but 
difficult to apply when the changes in rates of gradet 
are large and continuous. The method which was used 
has the advantages of being applicable to any type of 
profile and of giving theoretically correct results. It is 
mechanical in its application and can be computed in 
the field without resort to plotting the elevations of the 
present track in the office. From a practical standpoint, 
the raises called for are at the control of the engineer 
doing the work so that an excellent grade line may 
usually be obtained without extensive track work. In 
short, the method shares in results, speed and simplicity 
the advantages which accompany the string lining of 
horizontal curves. 

The necessary computations require two short steps 
which are not used for horizontal curves; however, the 
check is shorter and more direct. To illustrate the 
arithmetic, the track for which this method was devel- 
oped is used. In general, four steps are necessary. 
Note Table I. Columns 1 and 2 are self-explanatory. 

*Assistant Professor in Civil Engineering, Princeton University. 

tThroughout this article, “rate of grade” refers to the difference in 
elevation between S50ft. stations 
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String-Line Methods 


Two Views of the Track on Which this 
Method Was First Applied 
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(Col. 3). “Rate of grade.” Subtract the elevation 
below from the elevation above, keeping track of the 
algebraic sign. 

(Col. 4). “Change in rate of grade.” Subtract the 
rate of grade below from the rate of grade above, keep- 
ing track of the algebraic sign. 

(Col. 5) and (Col. 6). “Compensator” and ‘Final 
Change in Rate of Grade.” These figures correspond to 
“throws” and “final ordinates” for horizontal curves 
and are obtained in much the same way. Compensators 
must always be negative in order to avoid running un- 
der the present profile. See Table III. with explanation. 


(Col. 7). “Final raise.” Divide compensators by (-2 


The Results May be Checked 


It was found that a good check for the arithmetic 
was obtained by computing the final elevations, by add- 
ing the raises to the original elevations, and by deter- 
mining the final rates of grade and final changes in rate 
of grade in the same manner as Columns 3 and 4 were 
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A Simple Illustration of How the Grade Line Is Affected 
by the Application of a Single Compensator 


computed. Obviously, Columns 6 and 10 of Table I 
should correspond. When the track was raised in ac- 
cordance with the figures in this table, its riding qual- 
ities were excellent and its appearance splendid. 

When laying a grade line, it is necessary to make the 
changes in rate of grade at succeeding points as nearly 
uniform as possible throughout, or, where this is impos- 
sible, to make these changes gradually increase or grad- 
ually decrease. When the succeeding rates of grade 
differ but slightly from each other, there are no sudden 
changes of motion and the track rides comfortably. 
Using a system which is somewhat analogous to that 
applied to offsets, to compute throws from string-line 


tBecause of lack of space, that part of the profile beyond Station 9 
has been omitted from Tables I and III 
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notes for horizontal curves, a plan is worked out which 
will distribute and smooth out the irregularities in the 
rates of grade. 

In order to explain in further detail this “smoothing 
out” process, Table III. is given. This table shows the 
actual computations used for the track in question. 
Computations depend on the one simple principle illus- 
trated in the figure. Here are shown stations, elevations 
and rates of grade for an assumed piece of track. 

When the track is raised 0.12 ft. at Station 11, the 
result is shown by the broken line. Note the resulting 
alterations in the changes in rate of grade: 

Station Original New 
10-++50 —.24 —.12 

11 +.10 —.14 —.24 

11++50 —.28 —.16 ale 

The alterations at Stations 10+-50 and 11+-50 are of 
opposite sign and one-half the amount of the alteration 
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As a Check, the Values in Columns 6 and 10 of This Table 
Should Correspond 


9+00| 7.67 


at Station 11. Also the raise at Station 11 is of oppo- 
site sign and one-half the amount of the alteration at 
that station. 

The following two rules control all the computations: 

Rule 1. Wherever an alteration in the change in 
rate of grade is made at a given station, the changes in 
the rate of grade at the preceding station and at the 
following station are automatically changed by one-half 
this alteration, but in the opposite direction. Thus, in 
order to smooth out irregularities, an assumed figure, 
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called a compensator, is applied wherever it seems nec- 
essary and the resulting changes in the rate of grade 
computed at the three stations affected, by algebraically 
adding the amount of the compensator to the change in 
rate of grade at the station where applied and alge- 
braically subtracting one-half the amount of the com- 
pensator from the changes in the rate of grade at the 
preceding and following stations. 





| 


TABLE -O 


4 





| 


Ww 
© 
3 





ELEVATION 
OF GRADE 
FINAL RAISE 
GRADE 


STATION 
RATE OF GRADE |u 


COMPENSATOR 
RATE OF GRADE 
FINAL ELEVATION | © 

FINAL RATE OF 
FINAL CHANGE IN 

RATE OF GRADE 


CHANGE IN RATE 
| FINAL CHANGE IN | 4 


81.00 





81.00 


SS a 


81.16 [81.16 | 


1 
\* 


Ag 
fo) 


81.08 Taio] 


11+50] 81.10 | ~ {81.10 | =.16 | 
- .26 | a 


12+00] 80.84 81.84] — 



































By Following the Figures in This Table, an Idea Is 
Gained of How the Method Works 


Rule 2. In order to produce the alterations called 
for, a raise, equal to the compensator divided by (—2), 
must be made at the station where the compensator is 
applied, but the elevations of the two adjoining stations 
are not affected by the application of this single com- 
pensator. 

To illustrate this point, Table II. is used as an ex- 
ample of how the problem would normally appear. A 
compensator of (—.24) is added, as an assumption, to 
the change in rate of grade at Station 11, giving 
(—.14) as a result. It is then necessary, according to 
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Rule 1, to add (-+.12) to the changes in rate of grade 
at Stations 10+-50 and 11-450, giving (—.12) and 
(—.16), respectively. This calls for a raise in eleva- 
tion at Station 11 of (-+.12) ft., in accordance with 
Rule 2. Columns 8, 9 and 10 show how the check is 
applied by computing the final rates of grade and the 
changes in rate of grade from the revised elevations. 
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To demonstrate how this work is carried through for 
a profile problem, the actual computations for the track 
in question have been arranged in Table III. All num- 
bers in this table. except stations, represent hundredths 
of feet. Each step has been lettered to give the order 
in which the work was done. The enclosed numbers 
are compensators and those preceded by brackets are 
the resulting changes in rate of grade. 

The first move was made at Station 5+50 because 
the changes in rate of grade show a large fluctuation at 
that point. A compensator of (—6) was assumed, 
giving changes in rate of grade as follows: 


Compen- 
Change sator and Cor- Resulting 
in Rate rectionsat Ad- Change in 
Station of Grade joining Stations Rate of Grade 
5+00 —12 +3 — 9 
5+50 —2 —6 —§8 
6+00 —13 +3 —10 


Station 6+50 did not conform to this series of 
changes in rate of grade, therefore move (B) was made 
at that point and a compensator of (—+) was applied, 
thus: 


Compen- 
Change sator and Cor- Resulting 
in Rate rections at Ad- Change in 
Station of Grade joining Stations Rate of Grade 
6+00 now —10 +2 — 8 
6+50 —2 4 — 6 
7+00 — 1 +2 + | 


This process was applied repeatedly, wherever dic- 
tated by necessity, until the changes in rate of grade 
became as uniform as practicable. The work was often 
facilitated by applying compensators at two or more 
stations at once, as move (V) at Stations 2+50, 3+-00 
and 3+50. The following rules for altering the 
changes in rate of grade in this event may be checked 
by applying the compensator at each station. 

1. Add compensator divided by (—2) at stations 
previous to and immediately following series of com- 
pensators. 

2. Add compensator divided by (+2) at stations 
at the beginning and end of a series of compensators. 

3. No change at all intermediate stations. 

Column 4 is the algebraic sum of the compensators 
and gives Column 5 in Table I. It is most convenient 
to use only even numbers for compensators. Column 5 
consists of the final changes in rate of grade and gives 
Column 6 in Table I. 

Because of the analogy between the application of 
compensators in this method and the use of corrections 
to the middle ordinates of horizontal curves, as com- 
puted from string-line notes, this method has been 
called “String Lining”’ vertical curves. 
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On the Eastern Division of the St. Louis-San Francisco. 
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Better Details Solve 
Troublesome Problems 


NGENIOUS solutions of two troublesome prob- 

lems that are frequently encountered in bridge 
work have been applied recently in grade separation 
projects carried on by the New York, Chicago & St. 
Louis at Cleveland, Ohio. One of these relates to 
the anchoring of the stanchions of pipe railings to the 
parapets of retaining walls or concrete bridge floors, 
while the other concerns the design of cast-iron blast 
plates for use on the underside of structures exposed 
to cinder blasts from locomotive stacks. 


Pipe Railing Stanchion Anchorage 


When parapets were built of stone, there was no 
choice but to drill anchor bolt holes for the anchoring 
of the stanchions of railings, an operation that could 
be carried out accurately by using the base or floor 
flange of the stanchions as a template after the stan- 
chions had been set in place and carefully alined. 
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Details of the Railing Anchorage 


This method is also applicable to railings placed on 
concrete parapets, if care is taken to insure that no 
reinforcing bars are so located as to interfere with 
the drilling of the holes. But this is obviously an 
expensive process as compared with the embedding 
of the anchor bolts in the concrete as it is placed. 


Better Design Needed 

This, however, involves painstaking accuracy to 
insure good alinement of the railing, since it permits 
of no means of correcting the alinement to compen- 
sate for inaccuracies or accidental shifting of the 
templates in which the anchor bolts are supported 
while the concrete is being placed. This defect has 
been corrected in the past by the practice of enclos- 
ing the bolts in pipe separators having an inside 
diameter somewhat greater than the bolt, so as to 
permit of some slight shifting of the bolts when the 
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railing is erected. However, all of these methods 
have one serious objection in that they provide no 
means of meeting the problem which arises in the 
event that the bolts are broken off as the result of an 
accident, or fail as a consequence of corrosion. 


The New Design 


It was to meet these difficulties that the Nickel 
Plate has applied a form of railing anchorage devel- 
oped by J. M. Heffelfinger, Jr., grade crossing engi- 
neer for the City of Cleveland. This anchorage, as 
shown in the sketch, embodies the essential elements 
of the usual assembly of anchor bolts and pipe sepa- 
rators, with the addition of a base plate 8% in. by 
814 in. by % in., placed at the top of the assembly, 
together with an individual nut socket placed at the 
bottom of each pipe separator and consisting of a 
small plate covered on the underside with a 1% in. 
pipe cap. This entire assembly is welded together 
with the nuts for the anchor bolts enclosed in the 
socket at the bottom of the pipe separators. These 
nuts are welded to the underside of the small plates 
so that the bolts may be readily threaded into them 
and the nuts prevented from turning. 

This assembly is erected in the forms, using the 
anchor bolts as a convenient means for suspending 
the anchorage from a suitable support. After the 
concrete has set the bolts are screwed out, the pipe 
sleeves filled with a light asphalt compound, the base 
casting of the stanchion is set in place and the bolts 
are forced down through the compound and screwed 
home. Any variation in the grade of the railing is 
corrected by the use of thin shims between the base 
plate of the anchorage and the base casting of the 
stanchion. 

The advantage of this arrangement is obvious. 
The threads of the nut and bolt are at the bottom 
and, therefore, secure against injury and are also pro- 
tected against corrosion. Therefore, destruction of 
the top of the bolt does not introduce any obstacle to 
the removal of the damaged bolt and its replacement 
by a new one. 


Attaching Cast-Iron Blast Plates 


It is a rather common practice to provide cast-iron 
blast plates on the underside of overhead structures 
that provide only limited clearance over the tops of 
locomotive smoke stacks. They are frequently em- 
bedded in the concrete of reinforced concrete slab 
structures, or are bolted to the bottom flanges of 
girders or beams. The primary problem attending 
their use has been the ready means for their replace- 
ment and this has given rise to the Nickel Plate 
design in which ready renewal was a primary con- 
sideration. These plates, which are all % in. thick, 
are of two distinct designs, or combinations of the 
two. One design is for the protection of main girders 
and is provided on each side with vertical ribs suit- 
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ably reinforced by small gusset-shaped ribs. These 
ribs have 11/16-in. holes at a spacing of 1 ft. 1% in,, 
for the use of 5¢-in. bolts in making a connection to 
the 3-in. leg of a 3-in. by 2-in. by 3-in. angle, by 
means of which the plates are supported from the 
upper side of the bottom flange cover plates of the 
girders. This is clearly shown in one of the sketches, 

The other design of plate is used where the plates 
must be supported from the lower flanges of steel 
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CAST IRON BLAST DLATE--* 
Blast Plate Assembly for Girders 


beams spanning at approximately right angles to the 
run of the blast plates. For these plates the means 
of support are lengths of 4-in. by 4-in. by Y%-in. 
angles spanning between the beams directly over 
each side of the plate, the angles resting on the upper 
side of the bottom flanges of the beams. The hori- 
zontal flanges of these angles are punched with from 
one to three 11/16-in. holes for 5£-in. hook bolts, that 
are suspended by the nuts from these supporting 
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Method of Supporting Blast Plates from Floor Beams 


angles and hooked into 5£-in. cored holes in vertical 
lugs provided at desired locations on the upper sides 
of the blast plates. The angles and bolts used in this 
construction are protected by a two-inch covering of 
gcunite after erection, which can be broken off when 
it becomes necessary to make renewals of any worn 
or corroded plates. 

We are indebted for the above information to G. H. 
Tinker, bridge engineer of the New York, Chicago & 
St. Louis, Cleveland, Ohio. 








The Railway Industry at a Glance 


Operating revenues and expenses of the Class I steam railways in the United States, from data compiled by 
the Bureau of Statistics, Interstate Commerce Commission 


Month of March 
1930 1929 


Total Operating Revenues.......$452,716,554 $517,563,318 

Expenditure for maintenance 
of way and structures............ ; 

Total operating expenses.. 

Net railway operating income.. 


61,620,176 
351,278,764 
61,074,228 


66,189,139 
377,757,677 
97,404,527 


Decrease 
Under 1929 


Decrease 1930 
Under 1929 
per cent 


10.1 


Three Months Ending with 
March 
1930 1929 


$1,331,982,485 $1,481,224,502 


180,155,104 
1,098,060,343 
259,323,784 


1930 
per cent 
12.4 
6.9 169,707,086 


7.0 1,038,418,491 
37.4 176,253,628 
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Getting More Service 
Out of Crossties 





Ways to improve quality, obtain longer service life and 
insure a permanent supply of timber were 
studied by producers and consumers 


T WAS evident throughout the discussions at the 

twelfth annual convention of the National Asso- 

ciation of Railroad Tie Producers at the Hotel Pea- 
body, Memphis, Tenn., on April 29-May 1, that the 
production of crossties is undergoing rapid and drastic 
changes and that railway men are taking a more defi- 
nite interest in subjects relating to tie production and 
service. This interest comprises not only the economies 
of use, but includes methods of production to improve 
quality, proper means of protecting the wood from in- 
cipient decay prior to treatment, and means of insur- 
ing a permanent supply of timber for tie manufacture. 
Frequent mention was made also of the necessity for a 
consistent policy of forest conservation and reforesta- 
tion to provide a permanent supply of tie timber for the 
future. 

Reports indicated that while production was light 
and stocks were normal early in the year, production 
is now considerably in excess of demand. In the south 
central states, however, at the close of last year prices 
had advanced approximately 10 cents per tie over those 
at the beginning of 1929. In New England the produc- 
tion of hardwood ties has increased while there is a 
recession in the output of cedar ties. 


The Use of Water Oak for Ties 

Nearly every trackman prefers to use hardwood ties 
when he can secure them. He sometimes finds, how- 
ever, that what at first appeared to be an excellent tie 
has failed as a result of excessive splitting. One of the 
woods that give trouble in this respect is water oak. In 
speaking on this timber, N. W. McGough, treating en- 
gineer, Texas & Pacific, Texarkana, Ark., said that 
“water oak, which is one of the 35 species that have 
commercial value, grows naturally only on moist bottom 
lands and adjacent hillsides. This timber splits and 
checks freely in seasoning, but this trouble can be some 
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what minimized by cutting the trees in the late fall or 
winter months. The tendency to split is frequently 
so great that S and Z-irons, bolts and even bands are 
not sufficient to make ties manufactured of this wood 
serviceable. However, by selecting sound trees, cutting 
them at the proper season and applying anti-splitting 
devices immediately and by proper piling during the 
seasoning period, this wood makes very satisfactory 
ties. Water oak takes the same preservative treatment 
and methods as red oak but should be treated to 
refusal.” 
Anti-Splitting Devices 


One of the serious problems confronting trackmen is 
that of splitting ties. Those roads which keep an ac- 
curate record of the causes for removal are frequently 
surprised at the relatively large number of ties that fail 
by splitting. Of late, maintenance men are recognizing 
that in order to cure this evil, it is not sufficient to wait 
until the tie is in service to apply measures to control 
splitting. No methods of controlling the tendency to 
split after the tie is applied in the track have been 
found practicable. The time to do this is during the 
seasoning period, according to C. W. Green, timber 
treating engineer, New York Central Lines, Toledo, 
Ohio. 

“Tt has been observed in tie removed from track,” 
continued Mr. Green, .“that little excessive splitting is 
manifest on the under side or face which has set in the 
ballast, indicating that the area to which the most pro- 
tection should be given is the face or upper section of 
the tie. As all ties are not subject to splitting and it is 
not considered necessary by many to apply devices to 
every tie used, or to apply more than one device in each 
end in many cases, the problem becomes one of follow- 
ing a tie that is protected with a device, through from 
the seasoning vard so that it will be properly laid in 
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track. With the universal use of tie adzing and boring 
mills, it would appear possible to give such ties a dis- 
tinguishing mark to insure that they are adzed on the 
face that requires the most protection. By this method 
the proper placing of the tie in track may be insured.” 

Mr. Green concluded his discussion of this subject 
with a quotation from a report of the Tie committee 
of the American Railway Engineering Association to 
the effect that irons or devices should be placed to cross 
at right angles the greatest possible number of radial 
lines of the wood. Irons of sufficient stiffness to per- 
mit driving are of sufficient strength to withstand sea- 
soning stresses. Many irons of excessive gage (thick- 
ness) are being used with consequent undesirable and 
unnecessary damage to the wood. 

Protecting Crossties in the Woods 

While track forces have no direct control over ties 
before they are delivered to them for distribution, they 
are vitally concerned with all influences which affect 
their service life and especially with their care and their 
prompt removal from the woods after cutting, to avoid 
the possibility of infection from decay-producing organ- 
isms before treatment. No road is more exacting in its 
requirements in this respect than the Atchison, Topeka 
& Santa Fe and the Kirby Lumber Company (its pro- 
ducing agency in Louisiana and Texas), which have de- 
veloped a highly organized routine to bring out and 
transport these ties to the treating plant seasoning vard 
with the minimum exposure to infection. These pre- 


cautions were described by J. R. Keig, manager, Kirby 
Lumber Company, Beaumont, Tex., his remarks being 
quoted briefly below: 

“We have a rule that all ties must be hauled to the 
right-of-way as soon as possible after they are made 


and at any event within 30 days. When ties are placed 
in the vard for inspection it is required that they be 
piled two and seven, with at least three feet between 
stacks to facilitate inspection. Furthermore, the two 
bottom ties must be elevated at least six inches from 
the ground. We also make it a point to eliminate the 
necessity for ties being stacked in water or damp places 
in tie yards. Each kind of wood is stacked by itself. 
“Ties are loaded for the treating plant as soon as 
possible after they are inspected and in any event be- 
fore they. have been on the right-of-way 60 days. 
Prompt delivery of ties to the treating plant is, in our 
judgment, essential to their proper protection.” 


Developing a Crosstie Supply 


To the trackman on the average railway in the north- 
ern or eastern states, the problem of insuring a perma- 
nent tie supply for the future is one of primary interest. 
Of late years he has noted the receding forests and 
the growing practice of buying ties at distant points 
on foreign lines and has heard frequent reports of a 
possible ultimate tie shortage. For this reason it will 
be a source of surprise, as well as relief, to him to 
learn that for the past five years the New York, New 
Haven & Hartford has secured 90 per cent of its entire 
annual crosstie requirements of 1,500,000 treatment ties 
in New England. In a paper presented at this meeting, 
F. C. Sheehan, office assistant to the purchasing agent 
of this road, described the measures by which this re- 
sult had been brought about. 

“New England is not essentially a tie-producing terri- 
tory,” he said, “since the average stand of timber is 
small, individual tracts being able to produce on the 
average less than 1,000 ties each. There are only three 
or four operators who are organized to get out as many 
as 100,000 ties a year and this is about the limit that 
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one man can handle under the conditions which are 
found in this territory. In 1920 the tie production in 
the area served by this road was only 230,000 annually, 
but through systematic efforts it was developed to from 
1,000,000 to 1,400,000 in 1923 and succeeding years. 

“At the outset it was apparent that the success of the 
effort to buy ties locally would hinge on the degree to 
which co-operation could be brought about between the 
railway and the tie producers. At this time there was 
no accurate knowledge of the amount of tie timber 
available ; yet this was essential to any plans that might 
be formulated. An entire winter was spent in cruising 
timber and gather other essential data. The survey in- 
dicated that from 12,000,000 to 15,000,000 ties were 
available adjacent to the railway and it then entered 
the market on a wholesale scale. At every point during 
the preliminary period and during production there has 
been wholehearted co-operation between the railway and 
the producers, including the mechanics of tie manufac- 
ture, inspection and delivery, and a completely new sys- 
tem of cutting and handling has been develonved. 

“The ties are made from logs which are felled during 
the winter and hauled to the mill without delay. As 
they come from the saws they are peeled and any neces- 
sary trimming is done in the pit. They are then taken 
to the inspection yard and piled, each tier being sepa- 
rated from the next by one-inch strips. Inspection is 
made in this yard, and the ties are loaded at once on 
cars for shipment to the treating plant. Thus all ties 
arriving at the plant are uniform in their condition of 
seasoning. The inspector examines every tie with a 
view to its suitability, not with an eye to the defects 
upon which he might degrade it, but which could have 
no bearing upon its fitness for use in its intended grade. 

“The New Haven has used an average of 1,500,000 
ties annually during the past five years, but looks for a 
drop in the renewals in the years just ahead. The re- 
quirements for 1930 are 1,200,000, and it is expected 
they will be reduced to 1,000,000 by 1934.’ 


Records Demonstrate Savings 


Any device or method which will prolong the service 
life of ties is a matter of interest to maintenance men, 
not only because it is a means of reducing the mount- 
ing costs of maintenance, but also because better track 
can be maintained with less effort when tie renewals are 
reduced to a minimum. C. E. Johnston, president, 
Kansas City Southern, analyzed the tie records of his 
road, stating that these records are very complete from 
1908, when the use of dating rails was started. From 
this time, foremen have been required to report all ties 
removed from track. The report shows the kind of tie, 
the year installed, the mile on which it was laid and the 
date of removal. 

The record is in such detail that it is a simple matter 
to ascertain the average life of ties by kinds of wood 
for the system as a whole, or for any particular terri- 
torv. The average life of untreated white oak ties in 
1920 was 7.95 years, the longest life, 9.4 years, being 
obtained on the north end of the line and the shortest 
life, 6.6 years, between De Quincy, La., and Port 
Arthur, Tex. 

Treated oak ties were first applied in 1909, and the 
percentage of this class of ties used was increased year 
by year until 1925, since which time all replacements 
have been made with treated oak ties. It is estimated 
that 75 per cent of all ties now in service in Kansas 
City Southern tracks are of treated hardwood. It had 
been hoped that the treated ties installed on the south- 
ern sections of the line would have a life of 10 years 
or slightly more than the average for the untreated 
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white oak on the northerly territory. As a matter of 
fact, present indications point to an average life of 25 
years and it is now hoped that this can be extended to 
30 years. 

The cost of an untreated oak tie installed in the track 
averages $1.28. If the average life is eight years, the 
annual cost is, to all intents and purposes, 16 cents a 
year. Likewise the initial cost of a treated tie is $1.73 
and its annual cost, predicated on an average life of 20 
years, is 8.65 cents, a direct saving of 7.35 cents 
annually. 

Protection from decay is not sufficient, however, if 


the full benefit of the treatment is to be obtained. Other, 


forms of destruction such as splitting, rail cutting, 
breaking, crushing and other forms of mechanical wear 
and abuse must be prevented or the cost of treatment is 
wasted wholly or in part. Under increasing wheel loads 
these difficulties are becoming greater, but can be mini- 
mized by the use of anti-splitting devices, tie plates, 
proper tamping and other devices which are at the 
command of maintenance officers. In addition to these 
devices, pre-adzing and boring are perhaps the most 
important advances made in the preparation of ties 
since the introduction of creosote. 

Substitute ties are constantly being proposed and 
listed, but none has yet been found that has all of the 
advantages of wood, and the wood tie probably will 
remain the standard for many years to come, provided 
the problems of forest supply are met and solved. On 
the basis of an average life of nine years, it is necessary 
to cut a forest area equivalent to the state of Connecti- 
cut, in order to supply the annual requirements of all 
of the railways of the country. Cutting must be done 
more scientifically to the end that a perpetual supply of 
timber will be available at a reasonable cost. 


Extending the Use of Timber Through Wood 
Preservation 


It is of interest to producer and consumer alike to 
extend the service life of crossties. To the consumer 
this means decreased tie renewals. To the producer it 
means the continuation of the industry which would 
otherwise be approaching the point of annihilation ow- 
ing to the receding supply of tie timber. The magni- 
tude of the active promotion of substitute materials for 
ties is probably not fully realized, except by mainte- 
nance officers who are constantly importuned to give 
them a trial. In view of the insistent demands for 
greater economies in transportation and the ever-in- 
creasing wheel loads of locomotives and cars, there are 
important possibilities in the potential competition which 
some of these materials may develop. This warning 
note was sounded in a paper presented by C. C. Cook, 
maintenance engineer, Baltimore & Ohio, Baltimore, 
Md., from which the following is abstracted: 

“Untreated ties with a life of 10 years have a capi- 
talized cost of $3.89; a treated tie having a life of 22 
years on the same basis costs $2.74; while a composite 
tie capable of withstanding the loading now used, prob- 
ably could be developed to have a life of 30 years at 
a capitalized cost of $3.90. Taking into consideration 
the advantage of a tie of long life with respect to re- 
ducing the disturbance to the track for replacement, the 
composite tie, though not threatening the treated tie, is 
seen to have an excellent chance to displace the un- 
treated tie. 

“For these reasons, the preservation of timber is es- 
sential for the continuance of wood as the one superior 
material for crossties. These facts leave small margin 
for inferior treatment, and producers should constantly 
urge the protection afforded by treatment upon every 
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customer for every purpose except temporary service.” 

The first report of the total number of ties ised by 
the Class I carriers, according to Mr. Cook, appeared 
in the records of the Interstate Commerce Commission 
for 1917. If 10 years be taken as a fair figure for the 
life of untreated ties, it is apparent that it was approxi- 
mately true that only the treated ties used prior to 1907 
resulted in reducing the renewals for 1917. These ties 
did not represent any considerable proportion of the to- 
tal renewals of earlier years, so that it may be said that 
the figures for 1917, 79,070,201 ties, or 214 per operated 
mile, represented the demands of the untreated tie 
situation. 

A high point was reached in 1920, with a total of 
86.829,309, while in 1922 the total was 86,641,834, or 
227 per mile. It is probable that at this time the earlier 
installations of treated ties were beginning to fail. In 
any event these dates evidently mark the peak of cross- 
tie requirements for renewal. During the last year of 
record, 1928, a total of 77,390,941 ties, or 192 to the 
mile, were used. 

The importance of these figures lies in the fact that 
in 1917 the replacements averaged 214 per mile of road 
operated, while in 1928, when the use of treated ties 
had become more general, the replacements averaged 
192 to the mile—a reduction of 10 per cent. The roads 
which did not make extensive use of treated ties until 
10 or 15 years ago have now a low requirement, but 
this will again increase as they approach their future 
normal requirements. 

Complete records of tie renewals have been kept by 
the Baltimore & Ohio since 1901. An analysis of these 
records provides a means of determining accurately the 
average life of both treated and untreated ties. A curve 
of renewals has been prepared, based on the compila- 
tion of the Forest Products Laboratory, which enables 
a forecast to be made for many years to come. The 
accuracy of the predictions made in this manner is at- 
tested by the fact that the forecasts for the years from 
1915 to 1929, inclusive, totaled 34,047,792, while the to- 
tal renewals during this period aggregated 34,643,568, a 
difference of less than two per cent. The average re- 
newal for 1917 was 240 to the mile; in 1929 this was 
reduced to 152 to the mile. The minimum requirement 
of 124 per mile is expected in 1934. Thereafter there 
are expected to be successive cycles of increases and 
decreases, reaching a maximum of 170 and a minimum 
of 124 to the mile until a stabilized average of 145 per 
mile is attained. 

On another road, during the first five years after the 
use of treated ties began, from 1911 to 1915, the aver- 
age renewal per mile was 220. During the last 10 years 
the renewals have averaged only 90 to the mile, while 
in 1929 a low requirement of 54 to the mile was 
reached. For the next five years the average is expect- 
ed to be about 50 ties to the mile. The inevitable cycles 
of increases and decreases will then ensue, which will 
carry the requirements successively above and below 
100 ties to the mile, which will finally be about the 
average annual renewal, based on a life expectancy of 
30 years. 

If the crosstie market is to be subjected to the cross- 
currents of increases and decreases with probabilities 
of general recession as cited, what constructive meas- 
ures may producers adopt? The answer is to extend 





the use of treated timber for any and all purposes for 
which it is suited. Probably there are none that could 
not extend his operations to include also dimension 
timbers and yard lumber of various sizes and kinds of 
wood to meet divers purposes in the construction and 
maintenance fields. 





Have you a question you would 
like to have someone answer? 


Have you an answer to any 
of the questions listed below? 





1. What effect, if any, does the canting of 
rails have on the development and growth of 
transverse fissures? 


2. What are the relative advantages and dis- 
advantages of concrete and brick for station plat- 
forms? 


3. In renewing ties, what precautions should 
be taken to avoid injury to the men engaged in 
this work? 


4. Where some effective method of spacing 
ties is provided, is the inside metal guard rail a 
satisfactory substitute for the outside guard rail 
for open deck bridges? Does it have any addi- 
tional advantages? How does the type of struc- 





QUESTIONS TO BE ANSWERED IN THE AUGUST ISSUE 


ture—through or deck steel spans or ballast deck 
irestle-—affect the value of its use? 


5. What is the most practical method of keep- 
ing down the dust at highway crossings during 
dry weather? 


6. When laying pipe lines, what precautions 
can be taken to prevent or minimize leaks at a 
later date? 


7. In reballasting on multitle tracks, should 
the surfacing be done with or against the traffic? 
Why? 


8. Can leakage through the joints of inter- 
locked steel sheet piling be prevented? If so, how? 








Inspecting Water Stations 


What provision, if any, should be made for the ins pec- 
tion of water stations at regular intervals? By whom 
should this be done and what details should receive most 
attention? 


Regular Inspection Keeps Officers Informed 
By ENGINEER OF WATER SERVICE 


It is impracticable for supervisory officers, even 
those who are in closest touch with the various facili- 
ties under their charge, to know all of the details re- 
lating to the condition of the equipment at plants 
as numerous and widely separated as the water sta- 
tions on the average division. It is much more diffi- 
cult for district or general officers who cover a larger 
territory to obtain or keep this information in mind. 

Since so much depends on the reliability of the 
equipment which is installed for the delivery of water 
to locomotives, it is important that this information 
be available currently to those officers who are re- 
sponsible for the continuity of the water supply. The 
best means of collecting and recording information 
of this character is through a system of inspection 
and reports at regular intervals. 

The local or division inspection should be made at 
least four times a year by the division supervisor of 
water service, and should cover every detail of plant 
equipment, including the pumps, the driving equip- 
ment, tanks, tank spouts or water columns, valves 
and fuel storage. If the plant is steam-driven, the 
boilers and steam lines should be examined to ascer- 
tain that all valves and safety equipment are in place 
and in good condition and to observe whether there 


are any leaks. If internal combustion engines are 
used, their condition should be noted. Fuel lines and 
storage should be given particular attention to insure 
that they are in safe condition and do not present a 
fire hazard. If the pumps are motor driven the mo- 
tors should be examined and their condition noted. 
Incoming power lines and switches should be ob- 
served for loose connections, defective supports, bare 
wires and other defects which will affect the depend- 
ability of the power supply or cause a fire hazard. 

The hoops on wooden tanks should be inspected 
as well as float valves, tank valves and other details 
which control the storage and delivery of the water. 
This inspection should also include the tank frame 
and foundation, the staves and floor of the tank and 
the tank spout. Steel tanks should be examined for 
settlement, leaks at seams or around connections and 
the condition of the paint. 

Water columns should be examined for leaks, to 
ascertain the condition of the valves and operating 
equipment and the foundation pits and drainage. In- 
takes and deep well pumping equipment should be 
inspected carefully to ascertain whether there are 
any conditions which are likely to curtail the water 
supply. If the water is being treated, the chemical 
mixing and applying equipment, the sludge drainage 
system, the filters and other special devices should 
be inspected and the plant operator questioned to 
ascertain that the equipment is in good condition and 
is being operated according to instructions. 

Leaks in suction and discharge lines or at defective 
valves frequently result in substantial loss and may 
affect the dependability of the service. For this rea- 
son special effort should be made to ascertain 
whether such leaks are occurring and what can be 
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done to overcome the trouble. A large amount of 
waste may result from having water columns too high 
or too low to correspond with the height of engine 
tanks and this feature should also be observed. 

In a steam-driven plant it is seldom practicable for 
the water service department to inspect the boilers 
properly. For this reason arrangements should be 
made with the mechanical department for inspecting 
and testing the boilers and issuing certificates of 
inspection. 

It is advisable that a complete report of all regular 
inspections be made and that copies be furnished to 
the division engineer and the engineer of water serv- 
ice. Late in the year, prior to the preparation of the 
budget, the system water inspector, the supervisor 
of bridges and buildings, the division engineer and, 
if practicable, the engineer of water service, should 
accompany the supervisor of water service at the time 
he makes his inspection. From the data obtained at 
this time, the budget for the ensuing year can be 
prepared, while all of these officers will have first- 
hand knowledge of the condition of the water stations 
under their jurisdiction. 

No effective or economical system of maintenance 
is possible without definite knowledge of the require- 
ments for each plant or territory. There is no better 
method of obtaining this knowledge and keeping it 
currently correct than through a system of regular 
inspection and full report of the conditions as they 
exist. 


Regular Inspection Should Be Required 
By SUPERINTENDENT WATER SERVICE 

Periodical inspection of water stations at regular 
intervals is desirable and necessary to their safe and 
economical operation as well as to insure dependable 
service. 

On one middle western railroad, the water stations 
are inspected quarterly by the division supervisor of 
water service, who reports the results of his inspec- 
tion to the superintendent of water service and the 
division engineer. Annual inspections are made joint- 
ly by the division supervisor of water service and 
the system water inspector, who is a member of the 
staff of the superintendent of water service. The 
reports of both of these inspectors are made on stand- 
ard forms which provide space for all of the essential 
information which should be recorded, separately for 
each water station. The annual inspection is used 
as a basis for the preparation of the maintenance pro- 
gram for the ensuing year. In addition to these 
regular inspections, which include every feature of 
the equipment at the individual stations, the boilers 
at steam-operated water stations are subjected to an 
annual inspection and test by a boiler inspector. 

As was stated at the beginning, the purpose of 
water station inspection is threefold: Safety, economy 
and continuity of service. Some of the principal 
items affecting the safety of water stations are care- 
ful inspection of water tanks to avoid their collapse 
through failure of hoops, frame or foundation; the 
inspection of boilers at steam water stations to in- 
sure their safety and proper operating conditions ; the 
inspection of air reservoirs used in starting internal 
combustion engines, and last, but not least, the care- 
ful inspection of fuel lines and storage of gasoline 
and oil operating stations for the purpose of pre- 
venting damage from explosions and fires. 

_ The economical operation of water stations requires 
first of all a carefully considered program of expendi- 
tures which can only be arrived at through a detailed 
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inspection. Economical operation of water stations 
also demands frequent and detailed inspection to 
avoid losses through leaks and wasteful practices not 
only from tanks and pipe lines but from other sources 
which would involve material losses. 

The uninterrupted operation of water stations re- 
quires that the facilities be kept in first class condi- 
tion at all times, and proper inspection is essential to 
the efficient operation of the facilities. With a well- 
organized water service department, water stations 
are under constant inspection by pumpers, repairmen 
and supervisors of water service, as well as other 
division officers, but a periodical inspection covered 
by written report is essential to the most satisfactory 
operation and maintenance. 


Spacing Anti-Creepers 


Should anti-creepers be spaced uniformly throughout 
the rail length or grouped at certain points in the panel? 


Why? 
Should Always Be Spaced Uniformly 


By A. D. HENNINGER 
Extra Gang Foreman, Minneapolis, St. Paul & Sault Ste. Marie, 
Moose Lake, Minn. 

In my opinion anti-creepers should be spaced uni- 
formly throughout the rail length. The ballast be- 
tween the ties provides most of the resistance against 
the movement of the ties which are used for anchor- 
age purposes. This resistance is considerably in- 
creased, however, by the friction between the tie and 
the ballast upon which it rests. If the anti-creepers 
are spaced uniformly throughout the rail, the strain 
set up by the tendency of the rail to creep is dis- 
tributed over the whole body of ballast. If, on the 
other hand, the anti-creepers are grouped at certain 
points, the entire body of ballast does not function 
to resist the strain, the ties are more likely to shift 
and it usually happens that considerable churning is 
in evidence. Anti-creepers should never be placed at 
or opposite joints or on the shoulder ties ; this applies 
more particularly to suspended joints. 


Number Is More Important Than Distribution 
By W. C. Rourk 
Section Foreman, Texas & Pacific, Waskom, Texas 

So far as my observation goes, it makes little dif- 
ference whether anti-creepers are applied uniformly 
throughout the rail length or are grouped at certain 
points. If there is any advantage, however, I believe 
that the best practice is to distribute them uniformly 
throughout the rail length, since this method would 
seem to give a better distribution to the reaction of 
the ballast against the movement of the rail and ties. 

In my opinion a matter of greater importance than 
the different methods of distributing the anti-creepers 
along the rail is the question of providing a suffi- 
cient number of anti-creepers to insure that the rail 
will be positively anchored against movement in 
either direction. On single track, the only way to 
accomplish this is to apply four anti-creepers to every 
tie that is selected for anchoring purposes, thus 
anchoring the track in both directions. Joints should 
not be slot spiked, neither should anti-creepers be 
applied opposite joints. If rail is laid with the cor- 
rect allowance for expansion and sufficient anti- 
creepers have been applied at once to hold this 
expansion uniform at all joints, the tendency to run 
or sun kink will be practically eliminated. As a result 
there is no opportunity for ties to slue and cause 
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tight gage and the joint ties can more easily be main- 
tained on a solid foundation. While the application 
of the extra anti-creepers, that make the difference 
between well-anchored track and track that is indif- 
ferently anchored, adds to the cost of the installation, 
this is negligible when compared to the cost of re- 
adjusting slued ties, driving rail, regaging and relin- 
ing the track. 


Special Cases Require Different Treatment 
B., J. J. Bess 


Gencral Roadmaster, Great Northern, Seattle, Wash. 


In general, there is an obvious advantage in spac- 
ing anti-creepers uniformly throughout the rail 
length, since this results in a better-distribution of 
the stresses in the rail, ties and roadbed. This state- 
ment is not always true, however, for those cases 
where the opposite rails in a track do not creep uni- 
formly. Neither does it apply to those freakish 
cases, which I have never been able to explain, where 
the rails creep in opposite directions regardless of 
the direction of the preponderance of traffic or the 
rate or direction of grade. These conditions exist on 
many railways and must be taken into account when 
installing anti-creepers, so that the number and dis- 
tribution of the anchors must be made to correspond 
with the requirements of these special cases. 

While it is possible to make a uniform distribution 
of the anti-creepers in any rail length, additional anti- 
creepers should be applied on the approaches to 
bridges, switches, railway crossings and each side of 
insulated joints. This should also be done where 
frequent or heavy brake applications are made, as on 
the approaches to stations or water tanks. I would 
be very much interested in finding a solution of the 
cause of rails creeping in opposite directions regard- 
less of traffic or grade. 


Erecting Steel Bridges 


Under what conditions is it advantageous to erect steel 
bridges of moderate span with company forces? Under 
what form of organization? 


Does Not Favor Company Erection 


By I. L. Simmons 
Bridge Engineer, Chicago, Rock Island & Pacific, Chicago 


The discussion of this question is based on the 
practices which are considered as being best adapted 
for those railways that do not maintain a permanent 
system organization of structural steel workers, 
which is fully equipped to do all classes of steel erec- 
tion and steel bridge maintenance, and refers more 
particularly to work that is ordinarily done by di- 
visional organizations under the direction of the 
division engineer or master carpenter. 

On the basis of these assumptions, I would confine 
steel bridge erection by company forces to those 
spans that come fully riveted so that the work of 
erection involves only the removal of the old struc- 
ture and the placing of the new one. Divisional 
organizations seldom are equipped with sufficient tools 
to assemble and rivet a span properly in the field and 
it is very rarely that they have men who are qualified 
to do a first class job of riveting heavy bridge 
members. 

Very few divisions ever have a sufficient amount 
of erection work to warrant the expense of organizing 
and equipping division structural gangs. If such 
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gangs are maintained there will be a great deal of 
duplication of machinery and tools over a railway, 
most of which will be idle a large part of the time. 
For these reasons, I am of the opinion that the erec- 
tion of steel spans by company forces should be con- 
fined to the placing of short spans that can be handled 
readily with the derrick equipment ordinarily fur- 
nished to the division organization. 


Depends on the Character of Organization 


By C. C. WESTFALL 
Engineer of Bridges, Illinois Central, Chicago 

In answering this question, consideration is given 
primarily to those railways that maintain system 
structural steel gangs and have in these organizations 
foremen who are competent to handle erection jobs 
and sufficient men experienced in this class of work 
to form at least the nucleus of the necessary erection 
organization. It is necessary for this purpose that 
there be modern equipment, including a full comple- 
ment of air tools, to permit the work to be done 
economically. Unless these essential conditions are 
fulfilled, it is the writer’s opinion that it would not 
be advisable to undertake any class of erection with 
company forces, except short deck-plate girder and 
1-beam spans. 

If the railway has the requisite organization, the 
character and kind of equipment it should provide 
will be governed by the kind of erection work that is 
to be done. Certain classes of erection require heavy 
equipment of unusual character which the railway 
would not be justified in owning because of the in- 
frequency of its use. An example is a traveler for 
the erection of viaducts or long truss spans. While 
the individual spans and individual sections of col- 
umns in viaduct work can be handled easily with the 
ordinary erection equipment usually found on the 
railways, this can not be done economically and 
the most satisfactory method is to use equipment espe- 
cially designed for this class of erection. Whether 
movable bridges of even moderate span should be 
erected by company forces will depend on the ex- 
perience and ability of the company organization. 

In the opinion of the writer, it is of considerable 
advantage to have all erection work that may inter- 
fere with train operation handled by company forces 
since the work is then in direct charge of men familiar 
with train schedules and the requirements of opera- 
tion, so that the work can be subordinated to the 
needs of traffic as this becomes necessary. 

There may be cases where erection work could be 
handled by division organizations, but the writer is 
not familiar with them. It is his observation that 
there is seldom sufficient steel erection work on any 
individual division to warrant the maintaining of a 
division organization with men of the requisite ex- 
perience in erection. Furthermore, it is almost, if 
not entirely, impracticable to carry a full line of erec- 
tion equipment and small tools on each division. Nor 
would it be practicable to attempt to keep together a 
full set of such equipment if it is to be transferred 
from one division to another. 

It has been the experence of the writer that bridge 
erection can be handled satisfactorily and economical- 
ly by means of a system organization properly 
equipped for this class of work. We have erected 
both through pin-connected and riveted fixed spans 
of all lengths up to and in excess of 200 ft. and mov- 
able bridges and viaducts, and have done the work 
economically. In view of this experience, it is my 
opinion that the amount of steel erection with which 








Se | 


a 











Vol. 26, No. 6 


the railway is faced, the extent of the structural or- 
ganization and equipment, and the character of the 
work involved will determine whether there 1s any 
advantage in handling the work with company forces. 


Breaking of Wing Rails 


What causes the wing rails of spring frogs to break 
opposite the frog point more frequently than elsewhere? 
What means can be employed to prevent this? 


Changed Planing of the Base of the Wing Rail 
Eliminated Breakage 


By J. A. S. REDFIELD 
Assistant Engineer Maintenance of Way, Chicago & North 
Western, Chicago 

As the result of a number of cases of wing rails in 
spring frogs breaking opposite the frog point, this 
matter was made the subject of investigation some 
time ago. Since these breaks all occurred substan- 
tially at one place, it was decided that our former 
practice of cutting a square notch out of the base 
flange of the wing rail, at a point slightly in advance 
of the point, was the reason for the breaking of the 
wing rail at this particular location. 

We have since redesigned our spring frogs to elim- 
inate this feature of the original design. The plans 
now require the planing of the flange of the wing rail 
from the point of flare to the %-in. frog point on a 
line which is the vertical projection of the gage side 
of the head. From this point, the full section of the 
rail base near the throat of the frog is connected to 
the line of planing by a circular curve having a 5-in. 
radius. As an added precaution to increase the gen- 
eral stiffness of the frog where it receives the most 
abuse from the car and locomotive wheels, we have 
placed a %-in. plate under the point and extended it 
across the two ties which support this section of the 
frog. We believe that this change in the design of 
the wing rail has been sufficient to overcome the con- 
dition which was causing the breakage and this be- 
lief is confirmed by the fact that we have had no 
similar breakage in frogs constructed in accordance 
with this plan. 


Notching the Flange of the Wing Rail 


By W. P. Cronican 
Chief Draftsman, Illinois Central, Chicago 


The breaking of wing rails of spring frogs opposite 
the frog point was quite common on the Illinois Cen- 
tral a few years ago. This trouble occurred more 
frequently, however, after the adoption of open- 
hearth steel rails. An investigation which was made 
to determine the cause disclosed the fact that the 
breaks originated almost invariably at the point 
where the flange of the spring rail was notched just 
ahead of the point to give the necessary clearance to 
permit the wing rail to fit tightly against the point 
when closed. 

In searching for a remedy, it was found that by 
planing the base of the wing rail on a line with the 
head of the rail, thus bringing it parallel with the 
planing of the point, this notch could be eliminated 
without detriment to the strength of the wing rail or 
its operation. This simplified the construction of the 
lrog, since it requires only one continuous cut from 
the flange of the wing rail between the point of flare 
and the throat of the frog. This method of construc- 
tion gives a full base width for the wing rail at a 
point about 16 in. ahead of the %4-in. frog point on a 
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No. 10 frog, which is the one most commonly used 
as a spring frog. 

This method of planing leaves a triangular open- 
ing just ahead of the frog point which trackmen on 
the Northern lines of this road say is a decided ad- 
vantage in reducing the accumulation of snow and 
ice at this point. So far as the writer has been able 
to ascertain, this change in the method of construct- 
ing the wing rail has completely eliminated the 
breakage of wing rails at this point. 


Center or Side Dump Cars 


H‘hat are the relative advantages of side and center- 
dump cars for distributing ballast for ordinary reballast- 
ing Operations? 


Save Labor and Eliminate Waste 
3y J. J. Hess 
General Roadmaster, Great Northern, Seattle, Wash. 

Cars of the side and center-dump type afford a 
great opportunity to save labor and eliminate the 
waste of material which has so frequently occurred 
in unloading ballast from the ordinary type of center- 
dump cars. By using cars of this type the ballast 
can be distributed more uniformly, both in the center 
of the track and on the shoulder, thus reducing the 
amount of labor which would otherwise be necessary 
for equalization. At the same time the unloading of 
the ballast can be controlled to correspond with the 
amount of raise that is to be given the track. 

After the raise has been completed, this type of 
car is ideal, since the amount of ballast required to 
fill the track and complete the shoulder can be un- 
loaded as required, so that little rehandling is neces- 
sary. For these reasons, the use of this type of car 
is of distinct advantage when compared with those 
types which permit the unloading to be done only at 
the side or center. 


The Combination Car Is Most Advantageous 


By WILLIAM SHEA 
Assistant Engineer Maintenance of Way, Chicago, Milwaukee, 
St. Paul & Pacific, Chicago 

In ordinary reballasting operations there is usually 
considerable variation in the amount of ballast re- 
quired to raise the track to the proper elevation, even 
over limited stretches, particularly where short sags 
occur in the existing grade. While some difference 
can be made in the amount of ballast unloaded from 
the ordinary type of center-dump car, this feature is 
seldom under good control. The result is that the 
distribution of the ballast rarely conforms to the re- 
quirements. In other words, with this type of car it 
is extremely difficult to control the unloading so that 
there will be sufficient ballast for the heavy lifts with- 
out getting an excess at the points of little raise. The 
principal advantage of the center-dump car is that a 
large amount of ballast is unloaded between the rails 
where it can be used without rehandling when the 
track is lifted. 

In using side-dump cars, the gravel is unloaded on 
the shoulder, and while it is often somewhat easier 
to control the distribution with this type of car, this 
method of unloading requires a large amount of re- 
handling to permit the tamping to be done between 
the rails. Since this rehandling must be done by 
hand labor, the cost is high and usually some amount 
of dirt finds its way into the new ballast. 

When the final distribution is made of the ballast 
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for finishing and dressing, the same difficulties are 
experienced with both the side and center-dump 
equipment. Furthermore, with both types of cars an 
excessive amount of hand labor is required, thus in- 
creasing the cost of dressing beyond a reasonable 
figure. 

Of late we have been using a type of car that per- 
mits the ballast to be dumped at either the side or 
center or, if desired, at both the side and center simul- 
taneously. The method of controlling the flow of 
ballast is such that there is no excuse for unloading 
an excess of material at any point, while within prac- 
tical limits any quantity can be unloaded to provide 
material for heavy lifts to eliminate short sags. 
When unloading for finishing and dressing the track, 
the distribution can be controlled so that the unload- 
ing becomes a matter of judgment. With an ex- 
perienced foreman in charge of this operation, we 
have practically eliminated rehandling and trucking 
in this operation. 


Placing Bents Under a Steel Span 


Where it is necessary to place intermediate bents 
under a steel span, what precautions, if any, should be 
taken? 


Different Types Require Different Treatment 
By ENGINEER OF BRIDGES 


Different types of structures and the diverse condi- 
tions which are met at the various bridge sites require 
various methods of placing intermediate bents when 
it becomes necessary to support spans in this man- 
ner. In general, for both ordinary and important 
structures, the erection plans should be worked out 
in the drafting room to show in detail all the mem- 
bers involved and the methods of support at the 
bents, and clear instructions should be prepared for 
the successive steps necessary to carry out the work. 

If the structure is a deck plate girder, the best 
locations for the bents are at the quarter points, pro- 
vided there is sufficient stiffness in the girders to 
take the change in stresses which will occur as a 
result of selecting this position for the bents. Placing 
the bents in this manner has the advantage that it 
usually affords a better center opening for high water 
and drift. If the stream conditions are normal, then 
it is probably most satisfactory to place the support 
at the center of the span, since this is the most 
economical. 

In through plate girder spans the simplest pro- 
cedure, so far as the girder is concerned, is to place 
the bents directly under each of the floor beams. 
Stream conditions or the necessity of eliminating ob- 
structions to highways seldom permit this to be done, 
however. Furthermore, certain stress conditions in 
the floor system frequently make this method of sup- 
port inadvisable. Under such conditions, the longest 
span lengths, with the proper number of piles or 
posts in the bents, should be worked out for the par- 
ticular problem under consideration. 

In both of the foregoing types of structures, some 
method must be developed for transmitting and dis- 
tributing the stresses imposed by the reactions of 
the intermediate supports, since the web itself does 
not have sufficient stiffness to do this and the usual 
stiffener angles are seldom adequate for this purpose. 
If the supports are to be used permanently, it is de- 
sirable to apply additional stiffening angles, either 
bolted or riveted to the web. If the condition is only 
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temporary, the distribution of the stresses can be ac- 
complished by inserting one or more hardwood posts 
which are forced in between the flanges of the girder 
or wedged in such a manner as to insure that they 
are under initial compression. . 

In through truss spans the river conditions often 
vary between wide limits, from normal to high-water 
stages, and during the latter there may be consider- 
able drift. If the panels are short, intermediate bents 
at every panel point are likely to cause serious ob- 
struction to the waterway, with an attendant accumu- 
lation of drift and possible scouring of the bed of 
the stream, either or both of which might result in 
considerable damage to the structure or even com- 
plete failure. In this case, calculations should be 
made to determine the best points for placing the in- 
termediate bents, from the standpoint of economy as 
well as to allow the largest possible openings for the 
passage of the current and the drift. 

Where the panels are long and the condition of the 
structure demands that bents shall be placed at alter- 
nate panel points, careful study should be made of 
the stresses which will be developed in the several 
members, since the stresses in certain web diagonals 
will be reversed. If these tension members have 
sufficient section, they can often be converted into 
compression members by placing stiff wooden struts 
lengthwise between the bars, wedged tightly between 
pins or chord points. Every member should be 
analyzed carefully and the method of treatment 
should be worked out to fit the particular conditions 
which accompany the changes in stress which take 
place as a result of the reactions that are set up by 
placing the bents at the various panel points. 


Three Factors Must Be Considered 
By ENGINEER OF DESIGN 


In answering this question, it is assumed that the 
problem relates to an old span which must be rein- 
forced to permit it to carry loads in excess of those 


for which it was designed. In general, however, the 
same considerations are involved in the case of an 
old span that is placed on falsework for the purpose 
of dismantling it, although in some respects the situa- 
tion is different. 

Three factors enter into the problem of blocking 
up an old span on bents, namely, the security of the 
bents, the method of applying the load from the span 
to the bents and the effect of the intermediate sup- 
ports on the distribution of stresses in the span. The 
question of the security of the bents is of primary 
importance, because a satisfactory answer to this 
question will determine whether the use of bents will 
provide a practical solution of the problem of the 
weak span. It involves such considerations as a sat- 
isfactory foundation for the bents, danger of scour 
and the effect of the bents as an obstruction in the 
stream that will form a lodging place for drift. To 
place an intermediate bent in a stream that is subject 
to the flow of large quantities of drift material during 
high water might easily result in serious hazard to the 
structure. 

The question of adequate foundations involves the 
matter of foundation material capable of developing 
sufficient pile-bearing pressure to insure adequate 
support for the bents. An excessive depth of water 
is also a serious disadvantage because of the difficulty 
of bracing the bents effectively. On the other hand, 
exposed rock as a foundation has its disadvantages 
since it entails the use of frame bents and the prob- 
lem of securing them against lateral displacement. 
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This is obviously a serious matter in a stream subject 
to rapid flow, even if the flow is confined to short 
intervals of time. 

The second factor to be considered is the manner 
of providing the support for the span on the bents. 
This is ordinarily taken care of by the use of double 
wedges driven home and thoroughly secured. On 
the whole, a satisfactory bearing for a steel span on 
a bent is readily obtained, but in some cases, espe- 
cially in truss spans with eye-bar bottom chords, it 
may be necessary to devise some form of a shoe at 
the lower end of the intermediate posts to serve as 
a bearing. , 

One phase of the problem of supporting spans on 
bents which may easily be overlooked, but which 
nevertheless is very important, is the effect which the 
intermediate support may have on the distribution of 
stresses in the span. The problem is found in its 
simplest form in the case of the plate-girder span. 
As is well known, the application of the end reactions 
of a girder span to the end bearings is effected by 
means of a group of vertical stiffener angles connect- 
ing the top and bottom flanges directly over the end 
bearings. In a word, these end stiffeners, with the 
part of the girder web between them, serve as a 
column of adequate size to carry the end reaction of 
the girders to the bearings. Therefore, if in any case 
it is necessary to provide support’ for the girder at 
some intermediate point, it is necessary to provide 
construction directly over the point of bearing which 
will function as a column. Obviously, the unsup- 
ported web of the girder cannot serve this purpose 
and the crimped intermediate stiffener angles are 
usually inadequate. The solution, therefore, lies in 
providing additional uncrimped stiffener angles 
bolted to the web, although a much simpler method 
of accomplishing the same purpose is to introduce a 
pair of 6-in. by 6-in. or 6-in. by 8-in. timbers, prefer- 
ably of hard wood, cut to a length that will just per- 
mit them to be driven between the inside faces of 
the bottom and top flange angles. To insure a good 
job, these posts should be held in place by two or 
three bolts passing through holes drilled through the 
web, or, in the event that it is practicable to locate 
these wooden stiffeners at a pair of intermediate 
stiffener angles, to knock out two or three rivets in 
the steel stiffeners and pass the bolts through the 
rivet holes. 

In a truss span, the problem becomes more com- 

plicated and, in general, calls for a stress analysis of 
the span under the conditions imposed by the intro- 
duction of the intermediate supports. While the ad- 
ditional supports result in a decrease in the stresses 
in the chord members, they also give rise to a re- 
versal of stresses in certain of the web diagonals and, 
in the case of the pin-connected span, this may easily 
result in imposing compressive stresses on eye-bar 
diagonals. 
_ The case which introduces the least complication 
is the deck truss span. Bents placed under the first 
panel points from each end of the span will reduce 
the effective span lengths by two panels and, in gen- 
eral, will introduce no complications of stress distri- 
bution. In a through truss span, on the other hand, 
bents at the first panel point from the end would 
come directly under the hip verticals which, ordi- 
narily, are entirely too light to carry the load of the 
intermediate panels to the bents. The placing of 
bents at all panel points would, of course, solve the 
problem, but except where such bents are to be used 
as falsework for the removal of spans, such a pro- 
cedure would hardly be justified. 





RAILWAY ENGINEERING AND MAINTENANCE 


Painting Galvanized Sheets 


What, if any, advantage results from painting galvan- 
ized sheets used as roofing or siding on railway build- 
ings’? How should the surface be prepared for painting? 


Can See No Advantage 


By Roy Haun 
Clerk to Master Carpenter, Seaboard Air Line, Tampa, Fila. 


Personally, I am unable to see any advantage 
which may result from the painting of galvanized 
sheets used as roofing or siding on railway buildings, 
from the standpoint of savings in the cost of main- 
tenance. In the first place, if the sheets have been 
given a proper coat of galvanizing, they do not re- 
quire painting since the galvanizing is done only to 
protect the underlying metal from corrosion and 
paint will add little to the protective value of this 
coating. In the second place, if the galvanizing has 
not been done properly the sheets should not be 
used, since, in this case, the railway is paying for 
something it does not get. 

It often happens, however, that it becomes desir- 
able to apply paint to galvanized roofing or siding for 
the purpose of having all buildings, either isolated 
or in groups, conform to the standard color of the 
road. In this event, the galvanized surface should 
be prepared by washing it thoroughly with vinegar. 
After the metal has dried, the paint will adhere to it 
with a fair degree of success. 

Experience has also shown that if the metal can be 
left exposed to the weather for a period of about six 
months and then cleaned with a light sand blast, the 
surface will be in condition to take the paint. 

Most of the difficulties which are experienced in 
painting galvanized surfaces can be traced to im- 
proper preparation of these surfaces. Even with the 
closest attention to the cleaning of the metal and 
selecting and applying the paint, however, most jobs 
of painting galvanized surfaces are not entirely 
successful. 


Watch Cleaning and the Quality of the Paint 
By Supervisor OF BRIDGES AND BUILDINGS 


The purpose of galvanizing metal sheets used for 
roofing and siding on buildings is to protect the 
basic metal from corrosion, and under ordinary con- 
ditions there is little to be gained from applying paint 
to sheets thus protected. In railway service, how- 
ever, especially around shops and terminals, the 
atmospheric conditions are unusually severe. The 
result is that the life of this material is definitely 
shortened as compared with the life of similar sheets 
used under more favorable conditions. 

For this reason, there is a distinct advantage in 
painting galvanized sheets which are used on railway 
buildings since the life of the material usually can be 
prolonged out of proportion to the cost of painting. 
Another reason, which often applies to the painting 
of buildings in which galvanized sheets are used, is 
the desirability of having all buildings in a group 
painted in accordance with the color standard of the 
railway. 

In preparing the sheets for painting two methods 
are open. In either case, however, it is desirable to 
allow the sheets to weather for several weeks before 
the paint is applied, since it will then adhere to the 
surface better than if it is applied to fresh galvaniz- 
ing. In using the first method, the proper period of 
exposure is determined by the fact that the metal 
surface begins to show a slight discoloration. At 
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this time it should be washed thoroughly with diluted 
vinegar and allowed to dry, and the paint should 
then be applied. 

In the second method the weathering is allowed to 
continue for several months before painting. The 
surface is then prepared by sand blasting to remove 
the surface film which still adheres to the metal and 
any dirt which may have collected in the meantime. 
All that is necessary is to clean the surface thor- 
oughly and care should be used to avoid cutting into 
the galvanized coating. After this is done, the paint 
should be applied immediately. 

In painting galvanized surfaces, it is important that 
the proper kind of paint be used. [xperience has 
shown that coal tar products or paint containing 
even a small proportion of such products is entirely 
unsuited for this purpose. The drying of the painted 
sheets should not be forced, since this will result in 
an unsatisfactory job. The paint for this purpose 
should be thoroughly mixed in pure linseed oil to 
which a minimum amount of the best quality of 
drier is added. Benzine should never be used as a 
drier, nor should the drying be accomplished by heat. 
The first or priming coat should be allowed to dry 
thoroughly and harden before the final coat is ap- 
plied. Practically all of the trouble experienced in 
painting galvanized surfaces is traceable to improper 
cleaning, failure to use pure linseed oil or the use of 
too much drier. 


Maintaining 39-Ft. Rails 


What precautions, if any, are required in maintaining 
track where 39-ft. rails are used, that were not neces- 
sary with 30-ft. or 33-ft. rails? 


There Is Little Difference 


By H. R. CLarKE 
General Inspector of Permanent Way, Chicago, Burlington 
& Quincy, Chicago 

The method of handling 39-ft. rails differs little 
from the methods which are necessary to secure 
proper results with either the 30-ft. or 33-ft. rails. 
For this reason, we have made very little change in 
our methods of maintaining track since adopting 39- 
ft. rails as standard: 

The greater length of the rails requires fewer joints 
to the mile and for this reason we use a little more 
care when laying the rail to insure the proper ex- 
pansion. The same degree of care should be used 
with the shorter lengths, but this becomes of greater 
importance as the length of the rail increases. 

In surfacing track it is the common practice to set 
the jacks at the joints and centers. When this is 
done with 33-ft. or shorter rails, the quarters ordi- 
narily come up with the jacks. When a lift is made 
on 30-ft. rails of 100-Ib. section or lighter, with the 
jacks in this position, the quarter seldom comes up 
to true surface, so that it is necessary to keep a close 
watch on this when surfacing. The ordinary pro- 
cedure is to have a man with a lining bar, ordinarily 
one of the jack men, double back and nip a tie slightly 
in the quarter. This is usually sufficient to bring 
this part of the rail to true surface and a tamper can 
“catch” one of the ties to hold it. Rail sections of 
110-lb. and heavier have greater stiffness, so that this 
difficulty is not experienced where the heavier sec- 
tions are used. 

These are the only precautions we have found it 
necessary to observe in ordinary maintenance. In 
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laying rail with the lighter types of rail-laying cranes, 
however, owing to the increased weight and slightly 
longer boom radius, we have been compelled to be 
somewhat more careful in counterweighting the 
cranes. Also in loading the 39-ft. rails, it is necessary 
to locate the loading equipment so it will be centered 
on the car, which is generally 40 ft. long, as there is 
only a small margin at the ends of the car when the 
load of rail is properly centered. 


Jacks Are Set at 13-Ft. Intervals 


By WitLiAM SHEA 
Assistant Engineer Maintenance of Way, Chicago, Milwaukee, 
St. Paul & Pacific, Chicago 

The maintenance of track laid with 39-ft. rails re- 
quires very little change in methods as compared to 
track in which 30-ft. and 33-ft. rails are installed. 
The principal precaution must be observed when sur- 
facing and this applies to both out-of-face work and 
the lighter lifts when smoothing. up. It has been the 
general custom when surfacing track to set the jacks 
at the joints and centers. While a good surface can 
be obtained by this method with 30-ft. and 33-ft. rails, 
it soon becomes apparent that a change in the loca- 
tion of the jack is necessary when 39-ft. rails are used. 

When surfacing 39-ft. rails, we set the jacks at the 
joint on the line rail and at the third points for in- 
termediate lifts. This spaces the jacking points at 
regular intervals of 13 ft. and brings the rail to true 
surface throughout its length. This system of setting 
the jacks does not give a lift directly at the joint on 
the gage rail, and while the remainder of this rail is 
brought to true surface the joint is generally left a 
little slack and it is usually necessary to set a jack 
at this point and give it a slight lift. 

In lining track we have found it desirable to use 
the same system, setting the liners at the 13-ft. in- 
tervals on the line side and make a slight adjustment 
at the joint on the gage rail. 


A Grand Trunk Car 








NEWAND IMP 








New Rod Increases 


Speed of Arc Welding 


NEW welding rod designed for carbon are weld- 

ing and known as Weldite C-No. 6 Fluxed, 
which is said to increase the speed of rail-joint weld- 
ing by about 30 per cent, has been developed by the 
Fusion Welding Corporation, Chicago. The deposit 
of the rod is reported to be strong, ductile and readily 
machinable. The ease and speed of manipulating 
the arc when using this rod is said to be due to a 
flux coating which causes the are to act upon the 
hottest part of the weld puddle rather than upon the 
colder edges. When welding rail joints, it is claimed 
that only one layer of deposit metal is required and 
that the rod may be laid in place or held in the 
hand as the welding progresses. This rod is de- 
signed for the welding of rail joints rather than for 
the building up of battered rail ends. 


Spray-Painting Outfits Improved 


Le eet the last year, the DeVilbiss Company, 
Toledo, Ohio, has effected a number of changes 
in the design and construction of its Models TN and 
TNS portable spray-painting outfits, which are cal- 
culated to increase the capacities of the machines and 
at the same time reduce their sizes and weights to a 
considerable extent. 

Among these changes the speed of the compressor 
of each outfit has been reduced from 700 revolutions 









A DeVilbiss Spray-Painting Outfit 


per minute to 600 r.p.m., the bore of the air cylinder 
has been increased from 3% in. to 344 in., and the 
length of the stroke was increased from 4 in. to 4% 
in., thus effecting an increase in the displacement 
from 31 to 31% cu. ft. of free air per minute. 

In addition to these improvements, the overall dimen- 
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sions and weights of the two outfits have been reduced 
considerably. The overall measurements of Model TN 
were reduced in length from 73 in. to 62% in., in width 
from 35 in. to 28% in., and in height from 58 in. to 
47 in. Similarly, the length of Model TNS was reduced 
from 72 in. to 62% in., the width from 26 in. to 22 in., 
and the height from 46% in. to 35 in. Also, the weight 
of each model has been decreased by more than 150 lb.; 
Model TN from 1065 Ib. to 910 lb. and Model TNS 
from 1000 Ib. to 810 Ib. 


New Model Rail Grinder 
Developed by Syntron 


NEW model electric grinding machine for dressing 

to surface welded rail joints, frogs and crossings, 
has recently been developed by the Syntron Company, 
Pittsburgh, Pa. In the design of this new model, an 
attempt was made to obtain a simple machine of the 
smallest possible weight and yet strong enough to meet 
the most exacting needs of rail-grinding service. This 
equipment consists of a 14-in. grinding wheel powered 
by a_ three-horsepower electric motor, which are 


mounted on a four-wheel light track car or carriage. 












The New Model Electric Grinder 


The frame of the carriage is of welded tube design with 
two ground tubular axles. The wheels are of the wood- 
spoke type and are insulated. The frame, which carries 
the grinder motor, is constructed of cast aluminum and 
the motor table, which is mounted in this frame, moves 
laterally with the track and is raised and lowered by 
means of a hand wheel. The grinding wheel can thus 
be lowered to a sufficient depth to grind the side of the 
head of the rail. The entire equipment weighs less 
than 400 Ib. and two men can easily remove it from 
the track, while in emergency one man may clear the 
way by tipping it over. 

A distinctive feature of this machine is the fact that 
the grinding wheel can be alternated between the rails 
and is easily swung to operate on the opposite rail by 
loosening the center pin that holds the motor .and lift- 
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ing the lock pin that holds it in place. The motor and 
grinder are then swung through an angle of 180 deg. 
to a point where the lock pin can be again engaged and 
the center pin is tightened with a hand wrench. The 
machine is designed to operate from an electric arc- 
welding outfit, or power may be derived from a small 
gasoline-electric generating plant. The starting switch 
is weather-proof and the connection to the power sup- 
ply is through a weather-proof plug. 


Chipping of Rail Ends 
Reduced by Beveling 


HE beveling of rail ends, which has been a feature 
of the work of the Electric Railweld Service Cor- 
poration, Chicago, in conjunction with its Teleweld 
process for the restoration of chipped and battered rail 
ends, has met with so much favor as a means of mini- 
mizing the chipping of rail ends, that it is now being 
extended to include rail recently laid. 
It is a common observation that newly laid rail passes 
through a period of initial cold rolling when there is 
generally a flowing of metal at the rail ends, which 


metal, through constant expansion and contraction of 
the rails, soon breaks or chips out. 


By removing this 











Two Views of the Same Joint Before and After Being 
Beveled and Slotted 


overhang at an early stage and by giving the rail ends 
a bevel, it is said that this chipping is practically 
eliminated. 

The apparatus which has been developed for doing 
this work, independent of joint-welding operations, 
consists of a small track car weighing approximately 
600 Ib., on which is mounted a gasoline-driven genera- 
tor unit for retin power to two electric grinders. 
The grinders have %-in. stones and apply a cut of fg in. 
on each rail end, beveling at an angle of approximately 
45 deg. The stones, together with the motors which 
drive them, are encased in steel frames and are secured 
in a rigid position during the operation to insure a true 
and perfect cut. It is said that with this equipment two 
track miles of rail may be beveled and slotted in a day, 
requiring the services of three men and costing ap- 
proximately $75 a mile. 
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It is recommended that this treatment be applied only 
after the rail becomes cold rolled under traffic, as other- 
wise the slot and bevel effect on the new soft metal 
would have a tendency to aggravate early batter. It is 
further recommended that the work be done during the 
spring, fall and winter months of the year when the 
opening between adjoining rails is the maximum. 

This method has been employed experimentally by 
several roads for periods up to three years. On wn 
such road five track miles of rail. were beveled and 
slotted by the process outlined above and at the same 
time the rails on an adjoining five miles were left un- 
touched. A recent inspection has showed that the five 
miles of rails which were beveled and slotted are in 
good condition, while the rails in the other section are 
considerably chipped. This treatment is a special pat- 
ented feature of the Teleweld process which was devel- 
oped after extensive study and experimentation and 
which was described in the December, 1927, issue of 
Railway Engineering and Maintenance. 


Pneumatic Spike Puller Is 
Given Carriage Mounting 


N IMPORTANT feature has been added to the 
pneumatic spike puller of the Ingersoll-Rand 
Company, New York, in the form of a rail carriage, 
which relieves the operator from the necessity of 
carrying the tool along the track from spike to 
spike. This carriage consists essentially of two 
flanged wheels, one in advance of the tool and the 
other behind it, when in operating position, which 
are mounted on backets, which have hinged con- 





The Spike Puller Mounted on a Rail Carriage 


nections to the lower frame of the tool. The weight 
of the spike puller rests on a spring, the opposite 
ends of which transmit the load directly to the 
brackets at the wheels. 

In this way, when the spike puller carriage is set 
on the rail, the spike puller itself is merely floated 
on the carriage, and at such height that the lowest 
part of the tool just clears the top of the spike heads. 
Downward pressure by the operator on the top of 
the tool lowers it into position for engaging and pull- 
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ing spikes, while release of this pressure raises the 
tool for movement along the rail. It is said that 
the mounting of the spike puller has greatly increased 
the speed with which it can be used and makes it 
more positive in action. 


Orton Develops New 
Half-Yard Excavator 


HE Orton Crane & Shovel Co:, Chicago, has devel- 

oped a new %-yd. excavator, known as Model 4, 
which is said to embody a number of improvements over 
previous models of small excavators. It is equipped 
with a 40-hp., 4-cylinder gasoline engine which is pro- 
vided with an accelerator arranged for both hand and 
foot operation, an electric starter, an oil filter, an air 
cleaner and other modern accessories. 

Power is transmitted by means of a multiple-disc 
clutch and the transmission shaft is mounted on anti- 
friction bearings. An enclosed alloy-steel chain with a 
floating take-up connects the transmission shaft to the 
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A View of the New Model 4 in Operation 


propelling clutch shaft. Power shafts are made of 
heat-treated, chrome alloy steel, and all high-speed 
gears have cut teeth with wide faces. By the use of 
the engine clutch, it is said that the double-jaw pro- 
pelling clutches can be shifted as easily as a friction 
clutch of the gear type, and that the traveling speed 
can be varied from five-eighths mile to three miles per 
hour. A special main cutout clutch is provided to en- 
able the operator to stop all of the machinery except 
the propelling mechanism when traveling. 

The treads are of the self-cleaning type and are 
driven by heat-treated, alloy-steel, bushed roller chains 
on large-diameter hardened sprockets. Each set of 
treads is provided with coil springs to protect the oper- 
ating mechanism from undue strains and shocks, and 
to distribute the weight of the machine uniformly on 
the shoes when traveling over uneven ground. 

Steering is accomplished by a hand wheel in the cab, 
and brakes are applied -to either of two differential 
shafts. It is said that the machine can be turned in a 
circle, the radius of which is equal to the center-to- 
center distance between the treads. The car body is 
electrically welded throughout and it is claimed that no 
Strains are imposed on the pivot post by the superstruc- 
ture. A special brake is provided to prevent the shovel 
from being forced away from the work when the dipper 
is being crowded. 

The main hoisting drum gives a single line speed of 
160 ft. per min. and the friction clutches are of the 
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double-cone type, equipped with “Orcoin” blocks, which 
are said to resist heat and moisture. It is also claimed 
that sluing can be done at a speed of four revolutions 
per minute. A foot brake is furnished to lock the 
superstructure in any position. 

The shovel is equipped with a 16-ft., electrically- 
welded boom and a 12'%4-ft. dipper stick with numerous 
diaphragms and also electrically welded. The boom 
hoist is operated by a bronze worm wheel and forge«! 
steel worm. A special rope crowd is said to do away 
with troubles incident to the adjustment of the length 
of the rope, enabling the dipper to be held in a fully 
extended position. The normal speed of the crowd is 


‘85 ft. per min., with a thrust on the dipper of 


10,000 Ib. 

An extension of the cab for the operator’s position 
gives a clear view of the work on both sides of the 
machine and the levers are conveniently located. Each 
function of the Model 4 is controlled by a separate 
lever and the control and speeds are arranged so that 
it is possible to make five trips per minute in regular 
operation. The Model 4 excavator is convertible to 
shovel, crane, drag line, ditcher or skimmer, and 
changes to these attachments can be made in the field. 


A New Steel Highway 
Crossing of Simple Design 


OSEPH T. Ryerson & Son, Inc., Chicago, has re- 

cently developed and placed on the market an all- 
steel highway crossing which embodies several 
important features. This crossing is constructed of 
\4-in. steel plates firmly riveted to longitudinal steel 
channels and Z-beams which rest on the ties. That 
part of the crossing on the outside of the rails is held 
in place by a series of long anchor rods which have 
hooks on one end and rail clips on the other. A rod 











A Section Through the Crossing Showing the Arrangement 
of the Z-Beams and Channels 


is placed in each tie space on the under side of the 
crossing and the hooked end is inserted in a hole in 
the external Z-beam, while the end fitted with the 
rail clip is fastened to the base of the rail on the gage 
side and tightened to the proper tension. 

That part of the crossing between the rails consists 
of two sets of plates of equal size, each plate being 
fastened to a longitudinal beam which is spiked to 
the ties midway between the rails. This beam con- 
sists of either a simple I-beam, which is used in case 
no insulation between the rails is required, or two 
channels set back to back and separated by a one- 
inch creosoted timber, this arrangement being used 
in territory where the rails must be insulated. The 
bolts holding the two channels together in this case 
are provided with fiber bushings and washers. The 
plates between the rails are inserted by placing the 
flangeway under the ball of the rail and fastening 
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the other side of the plate to the center beam by a 
number of patented locking devices. 

One of the advantageous features claimed for this 
crossing is its ease of installation, as it is said that 
four men can install an eight-foot section in less than 
30 minutes. The ends of the end plates of the cross- 
ing are bent down to the level of the ties to obviate 





An Installation of the New Crossing 


the possibility of dangling chains or air hose becom- 
ing caught in the crossing. The plates of the cross- 
ing, which have a tread designed to prevent the 
wheels of vehicles from skidding, are on an exact 
level with the top of the rail. It is said that these 
crossings usually remain clear during snow storms as 
snow does not tend to cling to the cold steel. 


A “Two-Way” Folding Rule 


a MINT, folding wood rule, known as the 
Two Way-Red End rule, which embodies several 
new features in folding rule design, has been devel- 
oped and placed on the market by the Lufkin Rule 
Company, Saginaw, Mich. This rule is 5 in. wide 
with 6-in. sections and is made in 4, 5 and 6-ft. lengths. 
One innovation is the method employed in marking the 
rule, whereby the figures on one side read from left to 
right and those on the other side read from right 
to left, so that the figures are always right side up to 
the user. It is said that this “two-way” feature of the 
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rule eliminates chances of error and promotes conveni- 
ence. When completing any measurement where the 
distance is longer than the rule, the balance of the dis- 
tance is found by turning the rule over and extending 
it so that the figures will appear in the right direction 
and right side up to the user. It is said that the rule is 
also convenient to commence measuring at either the left 
or the right end of any object. The rule also has in- 
side markings so that the portion being used lies flat 
on the work, while the fact that the sixteenths are on 
the upper instead of the lower edge of the rule is said 
to be of advantage as they fall nearer to the edge of 
the work being measured or marked. 

The rule is finished in white enamel and has rust- 
proof, metal spring joints and trimmings, strike plates 
to prevent wear of markings in opening and closing, 
and bright red ends. 
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The Roadmasters’ Association 


The executive committee will meet at the Hotel Ste- 
vens, Chicago, on Saturday, June 28, to receive and re- 
view the reports of the various technical and other 
committees and to plan for the next annual convention. 


Wood Preservers’ Association 


Members of the executive and other committees of 
the association will hold their summer meeting jointly 
with the members of the Wood Preservation committee 
of the A.R.E.A. at Madison, Wis., on Tuesday and. 
Wednesday, June 10-11. The various committees will 
meet throughout Tuesday and on Wednesday morning, 
following which the remainder of the second day will 
be spent largely in the inspection and study of work in 
progress at the Forest Products Laboratory. The two 
groups will join in a dinner on Tuesday evening. 


Metropolitan Track Supervisors’ Club 


The next meeting of the Metropolitan Track Super- 
visors’ Club will be its annual outing, on June 14, to be 
held at Dorlon’s Point, East Norwalk, Conn. Special 
cars will leave the Grand Central Terminal, New York, 
at 10 a.m. E.S. T. Special features of the outing will 
include the election of officers and informal talks by 
R. R. Nace, chief engineer maintenance of way of the 
New York Zone of the Pennsylvania; E. E. Oviatt, en- 
gineer maintenance of way of the New York, New 
Haven & Hartford; and P. N. Wilson, superintendent 
of track, Brooklyn-Manhattan Transit Co. 


American Railway Engineering Association 


May was a month of considerable activity among the 
various committees. While most of them had already 
held meetings for the purpose of organizing their work 
and assigning subjects to sub-committees, eight commit- 
tees held general meetings during the month while 
numerous sub-committees have also met and started ac- 
tively on the work assigned to them. Among the com- 
mittees that held general meetings during the month are 
those on Ballast, at Washington, D. C., on May 8; Iron 
and Steel Structures, at Cincinnati, Ohio, on May 8-9; 
Masonry, at Chicago on May 12-13; Records and Ac- 
counts, at Washington, D. C., on May 13; Maintenance 
of Way Work Equipment, at Chicago on May 13; 
Stresses in Track, at Chicago on May 14; Buildings, at 
Buffalo, N. Y., on May 20-21; Economics of Railway 
Operation, at New York, on May 23; and Uniform 
General Contracts, at Washington, D. C., on May 26. 
Other committees which are scheduled to meet during 
June include those on Economics of Railway Labor, at 
Milwaukee, Wis., on June 9; Water Service and Sani- 
tation, at St. Louis, Mo., on June 9; and Grade Cross- 
ings, at Chicago on June 20. 

J. V. Neubert, chief engineer maintenance of way, 
New York Central, and second vice president of the 
A.R.E.A. attended the International Railway Congress 
at Madrid, Spain, during May, as a delegate from the 
American Railwav Association. 

The board of direction held a meeting at Chicago on 
May 15 for the transaction of routine business. At this 
meeting the Palmer House, Chicago, was selected as the 
meeting place for the next convention, which will be 
held on March 10-12, 1931. 
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A “better health” car, equipped with 
X-ray apparatus and laboratories for 
physical examinations and for the test- 
ing of milk and water, is being oper- 
ated over the lines of the Southern 
Pacific to educate the employees in the 
care of their health. Motion-picture 
machines with sound reproduction have 
been installed to project films devoted 
to nutrition, teeth, posture, blood trans- 
fusion, first aid, food and other sub- 
jects of health. 


Railways operating between Chicago 
and the Pacific coast have agreed that 
the fastest passenger schedule between 
Chicago and Puget Sound shall be 60 
hr. and 45 min., a reduction of one 
hour, westbound, and of 30 min. east- 
bound, while the fastest schedule be- 
tween Chicago and California shall be 
56 hr. westbound, a reduction of 2 hr., 
and 57 hr. eastbound, a reduction of 
50 min., beginning June 1. 


The tree-planting program of the 
Chicago, Burlington & Quincy, which 
was commenced in 1928, will be con- 
tinued this year by the planting of 
40,000 trees along the lines of this road 
west of the Missouri river. In 1928, 
7,000 saplings were set out and 38,000 
more were planted in 1929. The trees 
used are American elm, box elder, 
Russian mulberry, pine and conifers. 
Eighty per cent of the saplings that 
have been planted have survived. 


The Transcontinental Air Transport, 
on May 1, began the operation of 24-hr. 
rail-air service between New York and 
the southwest with fares slightly less 
than railroad and sleeping car fares. 
The schedules provide for travel over 
the Pennsylvania between New York 
and Columbus, Ohio; thence over the 
T. A. T.-Maddux Air Lines to St. 
Louis, Mo.; and from the latter point by 
the Southwest Air Fast Express Line. 
The new service will save about 18 hr. 
between New York and the southwest 
as compared with all-rail schedules. 


Coincident with the installation of 
six-hour train service between Mon- 
treal, Que., and Toronto, Ont., 334 
miles, on April 27, the Canadian Na- 
tional placed in service on one train 
in each direction telephone connection 
with the entire Bell system. On the 
day that the new telephone service was 
placed on a commercial basis, a special 
train was operated from Toronto to 
Montreal, and from this train Sir 
Henry Thornton, president of the 
C.N. R,, talked with C. J. Smith, vice- 
President in London, Eng. He also 


held conversations with officers of the 
Canadian government at Ottawa, Ont., 
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and with Secretary of Commerce La- 
mont at Washington, D. C. The new 
six-hour service, which consists of one 
train in each direction each day, is the 
fastest in the world for a comparable 
distance, the average speed being 
55 2/3 m.p.h. 


A 4-8-4 type locomotive, all of the 
axle journals of which are equipped 
with Timken roller bearings, has re- 
cently been constructed by the Amer- 
ican Locomotive Company for the Tim- 
ken Roller Bearing Company, which is 
using it in tests in both freight and pas- 
senger service. It was constructed 
with the definite objective of demon- 
strating to the railroads the feasibility 
of the application of roller bearings to 
all the axle bearings of a steam loco- 
motive. The locomotive was operated 
first on the New York Central and is 
now in service on the Pennsylvania. A 
total of 52 companies supplied special- 
ties that were applied to the locomo- 
tives under a plan which provides for 
the deferring of payment until it is sold. 


A principal feature of the Chicago 
World’s Fair in 1933 will be the trans- 
portation exhibit which will depict the 
development of transportation in all its 
forms during the last 100 years. This 
exhibit will be in two principal forms, 
one of which will be in the nature of 
a vast pageant featuring all conceivable 
forms of transportation moving under 
their own power in front of the re- 
viewing stands, while the other will 
consist of exhibits open for inspection 
and contained in the Transportation 
building. This structure, which will be 





Recapture 


In a letter addressed to the Com- 
mittee on Interstate Commerce of 
the United States Senate on May 17 
in response to a request for an ex- 
pression of opinion on the Howell 
bill, the Interstate Commerce Com- 
mission suggested a number of 
changes in the recapture provisions 
of the Transportation Act, providing 
primarily that: (A) The period for 
computing recapture be extended 
from one year to three years, (B) 
the recapture be so arranged that the 
carriers’ earnings will in no event 
be drawn down below 6.5 per cent 
upon the rate base, (C) the recap- 
ture plan will be dated from January 
1, 1930, with the carriers given the 
right to elect to have it apply to past 
years prior to that date. 
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one of the largest at the fair, will be 
three stories high and about 1,070 ft. 
long. It will have two domes, each 
rising more than 125 ft. into the air 
and having clear inside diameters of 
188 ft. One of these domes will be 
dedicated to the railroads and the other 
to the airplane and the exhibits in each 
dome will vary accordingly. This 
structure is soon to be started and 
should be completed some time in the 
spring of 1931. 


The Senate of the United States on 
May 21 adopted Senator Couzens’ reso- 
lution to suspend until March 4, 1931, 
the authority of the Interstate Com- 
merce Commission to approve railway 
unifications except under certain condi- 
tions set forth in the resolution. The 
resolution would also declare unlawful 
any consolidation or unification or exer- 
cise of common control of carriers by 
railroads in interstate commerce, by 
holding companies or others, not ap- 
proved by the commission. It is made 
clear by an amendment that the reso- 
lution is not intended to prohibit the 
acquisition of short-line railroads. Ac- 
cording to the resolution, the commis- 
sion may approve unification wherein 
the interests of the employees are pro- 
tected, where other roads assigned to 
the same system are acquired and 
where otherwise there is no violation 
of the anti-trust laws. The resolution 
now goes to the House of Representa- 
tives. 


A joint committee on grade crossing 
elimination, consisting of representa- 
tives of the Operating division and of 
the Construction and Maintenance, 
Safety and Signal sections of the 
A. R. A., has recently been organized. 
The duties of the new committee are 
to maintain contact with public authori- 
ties in regard to grade crossing protec- 
tion; to establish contact with other 
bodies or persons working on the 
problem of grade crossing protection; 
to investigate various methods of 
grade crossing protection and their ap- 
plication; to furnish members with in- 
formation as to conclusions reached 
and recommendations made; and to re- 
view the work on grade crossing pro- 
tection of other divisions or sections 
before it is published. The joint com- 
mittee is made up of members of the 
grade crossing committees of the dif- 
ferent sections and in each case the 
chairman of the grade crossing com- 
mittee was appointed a member of the 
joint committee. W. J. Towne, chief 
engineer of the Chicago & North 
Western, is chairman of the joint com- 
mittee. 
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Projects Contemplated 


Abilene & East.—Examiner’s report 
recommends approval of line, Abilene, 
Tex., to Cross Plains, 43 miles. 

A. T. & S. F.—New yard, San An- 
gelo, Tex., including 10 miles of tracks, 
yard office, track scales, and water sup- 
ply system. 

B. & O.—Land purchased at Hamil- 
ton, Ohio, for construction of addition 
to yard, total cost $350,000. 


C. N. R.—Reached agreement with 
City of Toronto, Ont., for construction 


of subways, Gerrard st. and Carlaw 
ave.; also contemplates subways at 
De Courcelles, Notre Dame and St. 


Ambroise sts., Montreal, Que., as part 
of terminal improvement plan. 


G. C. & S. F.—Construction 11-story 
addition to general office building, 
Galveston, Tex. 


Mexico—Concession granted to Jose 
M. Sanchez, Mexico City, D. F., for 
construction of line between Lucrecia, 
V. C., on Nat. of Mex., to Campeche, 
Cam., 528 miles, and branch lines be- 
teen Frontera, Tab., and Tonala, Chis., 
on Nat. of Mex., 230 miles, and between 
Jalapa, V. C., and Villa Hermosa, 75 
miles. 


M-K-T.—Applied to Missouri Pub 
Serv. Com. for authority to construct 
bridge over Missouri river at Boon- 
ville, Mo. 


M. P.—Plans submitted by City of 
St. Louis, Mo., for elimination of grade 
crossings at Kings Highway blvd., 
Shaw blvd., De Tonty st. and McRee 
ave. on Oak Hill branch, $1,200,000. 
Proposes overhead bridge at Kings 
Highway blvd. and at Lafayette ave. 
and to close other crossings. 


Nat. of Mex.—Survey completed for 
line from terminus at El Salto, Dgo., to 
Mazatlan, Sin., on Pacific ocean, 156 
miles, $16,500,000; also plans extension 
from Tepehuanes, Dgo., to connection 
with S. P. of Mex. at Culiacan, Sin., 110 


miles. 


N. Y. Westchester & Boston—In- 
dustrial warehouse center having two 
groups of warehouses at Westchester 
ave. terminal, White Plains, N. Y 


N. & W.—Fireproof warehouse, 120 


ft. by 650 ft., Lambert’s Point, Va., 
$100,000. 

Ozark & Philpott Val—I. C. C. 
examiner’s report recommends ap- 


proval of new line in Franklin county, 
Ark., 7 miles. 


Approved by Commissions 


A. T. & S. F.—By I. C. C., through 
subsidiaries (Panhandle & S. F., Elk- 
hart & S. F. and Dodge City & Cimar- 
ron Val.) to build 380 miles new lines 
in Texas, New Mexico and Colorado. 


Cc. R. I. & P—C. R. I. & G—By 
I. C. C. to construct new line, Forrest, 
N. M., to.Vega, Tex., 76 miles; C. R. I 
& G. to build that part of line in Texas 
and C. R. I. & P. that part in New 
Mexico. 


Cc. R. I. & P.—S. L.-8. F.—Plans for 
Oklahoma City., 


new union. station, 


Okla., $1,623,000, approved by Okla. 
Corp. Com. 


D. & H.—By Pub. Serv. Com. of 
N. Y. to eliminate Adams Basin cross- 
ing, Ft. Edward, N. Y., by construction 
of overhead crossing, $92,000 


D. L. & W.—By Pub. Serv. Com. of 
N. Y. to eliminate Main st. and Plank 
Road crossings, Richfield Jct., N. Y., by 
construction of single overhead cross- 
ing. 

Erie—L. V.—D. L. & W.—By Pub. 
Serv. Com. of N. Y. to eliminate Lud- 
wig ave. crossing of these roads, Cheek- 
towaga, N. Y., $300,000. 


L. V.—By Pub. Serv. Com. of N. Y. 
to eliminate Seneca turnpike crossing, 
Canastota, N. Y., by construction of 
subway, $159,000. 


N. Y. C.—By Pub. Serv. Com. of 
N. Y. to eliminate following grade 
crossings: Gouverneur-DeKalb state 
highway and Hayes crossings, DeKalb. 
Jct., by diverting traffic to new over- 
head crossing, 925 ft. east, $115,000; 
Allegheny st. crossing, Corfu, $200,000; 
Dean crossing, Amawalk, by diverting 
trafic to new undercrossing 600 ft. 
southwest, $157,000. 


Ore. Elec.—By I. C. C. to construct 
line from Lebanon, Ore., to Cascadia, 
27.4 miles, and three branches: Sweet 
Home, southeasterly 14 miles; Foster, 
northeasterly 8.5 miles; and from a 
point midway between Lebanon and 
Sweet Home, easterly 5.5 miles; also 
trackage rights over S. P., Albany, Ore., 
to Lebanon, 13.6 miles. 


Projects Authorized 


B. & L. E.—-Replacement of steel 
bridges Nos. 2 and 3, Butler, Pa., by 
heavier steel bridges, $51,500; replace- 
ment of timber trestles Nos. 73 and 75 
Conneautville, Pa., by permanent steel 
and concrete bridges, $30,050; construc- 
tion of 32-ft. by 114-ft. brick and steel 
sanitary building and extension of 
12-in. steam main, Greenville, Pa., 
$51,100. 


C. P. R—Reconstruction of roof of 
old portion of Empress hotel, Victoria, 
B. C., $600,000. Repair and replace- 
ment of 22 bridges on Carmi and 
Princeton subdivision of Kettle Valley 
in B. C., including construction of steel 
bridge between Myra and Ruth to re- 
place 750-ft. timber trestle, 285-ft. steel 
bridge near Carmi and 450-ft. steel 
bridge near Ruth, total cost $950,000. 
Concrete coaling plants of 300 and 150- 
tons capacity, respectively, Montreal, 
Que., and Chalk River, Ont.; steel coal- 
ing tower, Montreal; new stations at 
Edmundston, N. B., Ottawa West, Ont., 
Waldemar and Durham; completion of 
station, Wakefield, Que.; new  turn- 
tables, Port McNicoll, Ont., Ingersoll 
and Cataract; new 40,000 or 60,000-gal. 
water tanks, Ingersoll, Ont., Grand 
Valley, Bonfield and Sault Ste. Marie; 
extensions to sidings or new sidings at 
ten points in Quebec, Ontario and 
Vermont. 


C. & O.—Track rearrangement, pass- 
ing siding, coal elevator and cinder 
conveyor, Elk, W. Va., $185,000; addi- 


tional tracks account relocation of 
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existing tracks of C. & O. of Indiana, 
Cincinnati, Ohio, $39,000; replacement 
of bridge No. 71, Bridgetown, Ohio, 
$40,000; relocation of tracks serving 
Camp Stuart, Newport News, Va., 
$25,300. 


Erie—N. Y. C. & St. L.—By Buffalo 
(N. Y.) Produce Exchange to construct 
produce terminal adjacent to tracks of 
these roads at Clinton st. and Bailey 
ave., includes 50 stores for dealers, cold 
storage plant, garage and warehouse, 
bank and winter market; also delivery 
yard of 350 cars capacity and storage 
space for 800 more to be built adjacent 
to terminal. 


Bids Received 
A. T. & S. F.—Until June 3 for con- 
struction of extension between Ama- 
rillo, Tex., and Boise City, Okla., 120 


miles, as portion of line from Amarillo 
to Prickett, Tex., 220 miles. 


Beav. Meade & Englwd.—Until May 
28 for construction of extension from 
Hough, Okla., west 40 miles. 

C. & O.—For construction new pas- 
senger station and car parking tracks, 


White: Sulphur, W. Va., $194,700. 
Pac. Great East.—For grading of 5.2 


miles new line, Lillooet, B. C., to pro- 
vide entrance into city, total cost 
$500,000. 


Penna.—For construction of 900-ft. 
to 1,000-ft. pier of steel and concrete 


at foot of Bay street, Jersey City, N. J., 
2,000,000. 


Contracts Awarded 


A. T. & S. F.—Construction of coal, 
sand and water facilities, Las Vegas, 
N. M.—Roberts & Schaefer Co., Chi- 
cago. Construction reinforced concrete, 
steel, brick and stone fire station, 40 
ft. by 81 ft., and four-story cafeteria- 
auditorium, 74 ft. by 120 ft. of same 
construction, Topeka, Kan—T. A. 
Allen Const. Co., Topeka. Also for 
construction concrete and brick bunk 
houses, 12 ft. by 120 ft., Emporia 
Jct., Kan., Gardner, Spencer and To- 
ronto and Marland, Okla., and Water- 
loo—George Senne Const. Co., Topeka, 
Kan. 


B. & M.—Grade separation structure 
for Valley Falls- Johnsonville county 
highway and West st. crossings, John- 
sonville, N. Y.—Dalton-Millimet Co., 
New York, $100,233. 


C. N. R.—Subway under tracks, St. 
Remi st., Montreal, Que.—A. F. Byers 
& Co., Montreal; substructures of sub- 
ways ‘at Hibernia and Charlevoix sts., 
Montreal-Quebec Paving Co., Ltd.; 
superstructure of latter two subways— 
Dominion Bridge Co 


C. P. R.—Construction 235 miles 


branch lines in Sask. and Alta: From 
Dunelm, Sask., southwest 25 miles— 
Stewart & Grant, Winnipeg, Man.; 


Debben-Meadow Lake portion of Prince 
Albert and Lac la Biche line in Sask., 
90 miles—Hett & Sibald, Ltd., Prince 
Albert, and Tomlinson Const. Co., 
Winnipeg; from Crossfield, Alta., south- 
west 30 miles—W. A. Dutton, Winni- 
peg; at Choiceland, Sask., on Tuffnel- 
Prince Albert line—F. Mannix, Calgary, 
Alta.; at Rockglen, Sask.—Foley Bros., 
Winnipeg, Man.; at Leduc, Alta., and 
Thorsby—Campbell Const. Co., Cal- 
gary; at Sonningdale, Sask.—Roosa & 
Wickstrand, Winnipeg. 
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C. & O.—Removing buildings in site 
between 3rd and 4th and John and 
Baymiller sts., Cincinnati, Ohio, pre- 
paratory to construction six-story 
freight station and warehouse—Cleve~- 
land Wrecking Co., total cost $750,000. 
Rebuilding arch at bridge No. 4412, 
Winifrede Jct., W. Va—Boxley Bros. 
Co. Orange, Va., $84,500; rebuilding 
arch over Rush creek, Marmet, W. Va. 
—Morris, Gray & Hunter, Roanoke, 
Va., $72,300; rebuilding arch over Lens 
creek, East Marmet, W. Va—Reed & 
Lapsley, Charleston, W. Va., $85,500; 
extension passing siding, Hurricane, 
W. Va—Langhorne & Langhorne, 
Huntington, W. Va., $101,000; exten- 
sion center siding, Meadow Creek, W. 
Va.—West Virginia Const. Co., Hunt- 
ington, $49,000. 


Cc. & N. W.—Substructures for grade 
separation structures, Kenosha, Wis.— 
White Const. Co., Chicago; also for 
embankment material for one mile of 
track elevation, Kenosha — Materials 
Service Corp., Chicago. 


C. B. & Q.—Grading of portion of 
extension to yard, Galesburg, Ill.— 
Joyce & Co., Keokuk, Iowa. 


Cc. M. St. P. & P.—Construction 
freight warehouse and office building, 
Janesville, Wis—Worden Allen Co., 
Milwaukee, Wis. Concrete and bridge 
work, Sections 6 and 7, 13 miles, of 
joint line with C. R. I & P., Polo, Mo., 
to Birmingham—Petersen, Shirley & 
Gunther, Omaha, Neb. 


C. St. P. M. & O.—Construction of 
35,000-eal. per hr. water softener and 
storage of 185,000 gal., Mankato, Minn. 
—Graver Tank & Manufacturing Corp., 
East Chicago, Ind. 


Chi. So. Shore & So. Bend—One- 
story repair shop, 100 ft. by 200 ft., and 
office unit, 35 ft. by 100 ft., Michigan 
City, Ind—P. H. Lorenz, Moline, IIl., 
$70,000. 


_ Cin. (Ohio) Union Term.—Laying of 
55 miles yard tracks—C. G. Kershaw 
Contr. Co., Birmingham, Ala. 


Day. & Union—Furnishing and erec- 
tion of steel for grade separation struc- 
tures in track elevation project, Day- 
ton, Ohio—American’ Bridge Co., 
Pittsburgh, Pa., $430,000. 


L. V.—Construction of 68,000-gal. per 
hr. water softener and storage of 
150,000 gal., Manchester, N. Y.—Graver 
Tank & Manufacturing Corp., East 
Chicago, Ind. 


N. Y. C.—Demolition of buildings on 
Spring and Washington sts. and be- 
tween 42nd and 43rd sts. and 10th and 
llth aves., N. Y—M. & B. Rosen Co., 
N. Y.; installation of piping in car 
shops, Harmon, N. Y.—W. F. Crane & 
Co., N. Y.; restoration of West 42nd 
st. passenger terminal, N. Y.—Edward 
J. Duffy Co., Inc., N. Y.; elimina- 
tion of grade crossing, [58th st., N. Y. 
—P. T. Cox Contr. Co. Inc. N. Y.; 
reconstruction bridge U-16, Marcy 
N. Y.—N. D. Peters & Co., Inc., Utica, 
N. Y.; elimination grade crossings, 
Pittsford, N. Y., and Clark st., Auburn, 
N. Y.—Walsh Const. Co., Syracuse, 
N. Y.; also elimination of Indian Hill 
and Bennett crossings, Manchester, 
N. Y.—Mazzola Barber Const. Co., 
Buffalo, N. Y., $542,596; reconstruction 
of bridge carrying South Park avenue, 
Blasdell, N. Y., over tracks—E. P. 
Munitz, Inc., Buffalo, $75,556. 
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N. Y. C. & St. L.—Three-track, 250- 
ton capacity, reinforced concrete coal- 
ing station, Claypool, Ind.—Roberts & 
Schaefer Co., Chicago. 


N. Y. N. H. & H.—Construction of 
300-ton reinforced concrete coaling sta- 
tion, Waterbury, Conn.—Roberts & 
Schaefer Co., Chicago. 


Ore. Elect.—Clearing right of way 
and bridging for first section of exten- 
sion between Lebanon, Ore., and point 
in Calapooya River valley, total 30 
miles—Hauser Const. Co., Portland, 
Ore., $200,000. 

O. W. R. R. & N.—Passenger station, 
La Grande, Ore.—Tranchell & Parelins, 
Portland, Ore., $150,000. 


Penna.—New locomotive facilities in 
46th st. yard, Philadelphia, Pa—George 
A. Fuller Co., Philadelphia; rearrange- 
ment of tracks and construction of tem- 
porary road between Brilliant, Pa., and 
Verona, in connection with construc- 
tion of the Allegheny River blvd. by 


County of Allegheny, Pa., $67,500. 
Construction of four-track, 500-ton re- 
inforced concrete automatic electric 


coaling station, West Philadelphia, Pa. 
—Roberts & Schaefer Company, Chi- 
cago. 


P. & W. V.—Erection of superstruc- 
ture of single-track steel and concrete 
bridge, 1,500 ft. long and 160 ft. above 
water, over Youghiogheny river, Ja- 
cob’s Creek, Pa—American Bridge 


Co., Pittsburgh, Pa., $300,000. 


Rutland.—Underpass at State high- 
way No. 5485, Mooers Forks, N. Y.— 
Caledonia Rock Products Corp., Bris- 
tol, Vt., $25,500. 


Sou.—Construction, 14 miles second 
track, Williamtown, Ky., to Blanchet, 
and Sadieville, Ky., to Rogers Gap— 
Zates & Rogers Const. Co., Chicago. 


S. P.—Construction 5.8-mile exten- 
sion, Sandia, Cal., to Holtville, $195,000. 
Other contracts as follows: Addition 
to freight station, Tucson, Ariz.; erec- 
tion of superstructure of viaduct, Good- 
year, Cal.; grading for change of line 
between Canby, Ore., and New Era; 
construction of rock-fill dam for reser- 
voir on Bonito creek near Capitan, 


N. M., $500,000. 


S. P. of Mex.—Construction 1,506-ft. 
deck plate girder extension to bridge 
over Santiago river between Yago, 
Noy., and Nanchi—Missouri Valley 
Bridge & Iron Co., Leavenworth, Kan., 
$510,000. 


T. & P.—Construction 13-story pas- 
senger station and office building, Ft. 
Worth, Tex—P. O’B. Montgomery, 
Dallas, Tex.; construction 8-story 
freight station and inbound warehouse 
and one-story outbound warehouse at 
same point—Bellows-Maclay Const. 
Co., Dallas; construction of reservoir, 
Annona, Tex.—Allhands & Davis, Jop- 
lin, Mo.: installation of direct-steaming 
system at 23-stall enginehouse, Big 
Spring, Tex.— Railway Engineering 
Equipment Co., Chicago. 

Tex. Short Line—Grading for exten- 
sion, between Grand Saline, Tex., and 
Van, 11 miles—Gifford-Hill & Co., 
Dallas, Tex. 


Tulsa Union Depot — Construction 
union station, Tulsa, Okla., to be used 
by S. & S. F. and 
M.-K.-T.—Manhattan Construction Co., 


Tulsa. 
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Supply Trade News 








General 


The Detroit Graphite Company has 
moved its Chicago sales office to 20 
North Wacker drive. 


The International Derrick & Equip- 
ment Company, Columbus, Ohio, has 
moved its New York office from 74 
Trinity place to 90 West street. 


The Tuco Products Corporation has 
moved its Chicago office from the Rail- 
way Exchange building to the Peoples 
Gas _ building, 122 South Michigan 
avenug. 


The Electric Railweld Sales Cor- 
poration, Chicago, has expanded its 
welding activities in the railroad field to 
include the repair and the reinforce- 
ment of steel bridges. A special de- 
partment has been organized to handle 
this branch of the work, under the di- 
rection of George W. Hettrick, whose 
headquarters are in Chicago. 


The Union Carbide & Carbon Cor- 
poration has consolidated the Kansas 
City (Mo.) offices of its various units in 
its new building at 910 Baltimore ave- 
nue. The units in the new building in- 
clude: The Linde Air Products Com- 
pany, the Prest-O-Lite Company, Inc., 
the Oxweld Acetylene Company, the 
Union Carbide Sales Company, the 
J. B. Colt Compary and the National 
Carbon Company, Inc. 


Vaughan Tie Tamper Patent Upheld 
—Judge Hugh Morris of the United 
States District Court of Delaware, in 
an opinion handed down April 23, de- 
cided the suit of Fanny M. Vaughan 
and the Ingersoll-Rand Company vs. 
Gardner-Denver Company, for infringe- 


ment of the Vaughan tie tamper 
patent No. 1147660, in favor of the 
plaintiffs. The Ingersoll-Rand Com- 


pany is the principal licensee under the 
patent. It is understood that no appeal 
from the decision will be made. 

The Phoenix Manufacturing Com- 
pany, Joliet, Ill, has purchased the 


steel tank, water-treating and steel 
plate construction business and the 
plant at East Chicago, Ind., of the 


Graver Corporation, East Chicago, and 
will operate this plant and business 
under a wholly-owned subsidiary com- 
pany to be known as the Graver Tank 
& Manufacturing Corporation. The of- 
ficers of the new company are: Edward 
N. Gosselin, president; F. C. Everitt, 
vice-president and general manager; 
P. S. Graver, vice-president in charge 
of sales; W. F. Graver, vice-president, 
H. S. Graver, vice-president, and R. E. 
Meyer, secretary and treasurer. 


The Southern Manganese Steel Com- 
pany, which has been operated as a 
subsidiary of the American Manganese 
Steel Company, Chicago Heights, IIl., 
has now become a part of the parent 
company and will be operated as the 
Southern Manganese Steel division. 
An office has been opened in the Law 











¢ 





278 


and Finance building, Pittsburgh, Pa., 
in charge of W. G. Hoffman who will 
handle the sale of both manganese steel 
castings and heat and corrosion-resist- 
ing castings. The Southern Manganese 
Steel Company was formerly repre- 
sented in the Pittsburgh and Wheeling 
districts by the Brooke L. Jarrett 
Company and the American Manganese 
Steel Company by C. E. Wallander. 
John H. Coghlan has been appointed 
direct representative in the New Eng- 
land states for the sale of manganese 
steel castings, with headquarters at 92 
Broadway, Cambridge, Mass., to suc- 
ceed Harrington, Robinson & Co., 
South Boston. 


The Carolina Wood Preserving Com- 
pany, a South Carolina corporation 
representing the interests of Grant B. 
Shipley, Pittsburgh, Pa., and J. F. Pret- 
tyman & Sons, Charleston, S. C., has 
purchased the wood-preserving plant 
of the latter company at Charleston. 
The officers of the Carolina Wood Pre- 
serving Company are: President, Grant 
B. Shipley; vice-president, E. S. Park, 
vice-president of the New England 
Wood Preserving Company, Boston, 
Mass.; vice-president and general man- 
ager, Thomas J. Thorne, manager of 
the wood preserving department of J. 
F. Prettyman & Sons; secretary and 
treasurer, H. W. Wehe and Cannon 
F. Prettyman, formerly vice-president 
and general manager, J. F. Prettyman 
& Sons. Mr. Shipley is president of 
the Century Wood Preserving Com- 
pany, Pittsburgh, which, through sub- 
sidiary companies operates plants at 
Nashua, N. H., Newport, Del., Hagers- 
town, Md., Orrville, Ohio, Broadford 
Junction, Pa., and Reed City, Mich. 


Personal 


E. D. Cowlin, formerly manager of 
the New York office of the Reliance 
Manufacturing Company, Massillon, 
Ohio, has been appointed general sales 
manager, with headquarters at Mas- 
sillon. 


E. H. Bollenbacher, 725 Forsyth 
building, Atlanta, Ga., has been ap- 
pointed sales representative in the At- 
lanta district of the Pennsylvania Pump 
& Compressor Company, Easton, Pa. 


W. Earle Pashley, advertising man- 
ager of the C. F. Pease Company, Chi- 
cago, has been promoted to second 
vice-president and assistant sales man- 
ager and has been succeeded by C. D. 
McCormick, assistant advertising man- 
ager. 


F. B. Archibald, vice-president of the 
National Lock Washer Company, 
Newark, N. J., has moved his office 
from 50 Church street, New York, to 
40 Hermon street, Newark. The offices 
of this company at the former address 
have been closed. 


John A. Roche has resigned as man- 
ager of sales of the Maintenance Equip- 
ment Company, Chicago, to enter busi- 
ness aS a manufacturer’s agent, with 
offices in the McCormick building, Chi- 
cago. He is sales representative for the 
Prendergast Company, Marion, Ohio, 
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and the Stanley H. Smith Company, 
Cleveland. 


H. L. Miller, formerly chief engi- 
neer of the Buda Company, Harvey, 
Ill., has been appointed manager of the 
electric railway division of the Petti- 
bone-Mulliken Company, Chicago. 


G. LaRue Masters, sales manager of 
the National Lock Washer Company, 
Newark, N. J., has been elected vice- 
president in charge of sales. Mr. 





G. LaRue Masters 


Masters was born at Philadelphia, Pa., 
and was educated in the schools of East 
Orange, N. J. He entered the employ 
of the National Lock Washer Company 
in 1919 and was engaged in sales work 
in its car window equipment department 
in the east until July, 1926, when he was 
placed in charge of the sales of this 
department for the entire United States 
and Canada under the direction of the 
late J. Howard Horn, general sales 
manager of the company. In 1927 Mr. 
Masters was promoted to assistant sales 
manager and since 1929 has served as 
sales manager. ' 


Richard L. Foster, assistant general 
manager of sales of the American Steel 
& Wire Company, Chicago, has re- 
signed to become general manager of 
sales of the Wickwire Spencer Steel 
Company and its subsidiaries, the 
American Wire Fabrics Corporation 
and the Wickwire Spencer Sales Cor- 
poration, with headquarters at New 
York. 


W. E. Collier, district sales manager 
for the Republic Iron & Steel Com- 
pany, has been appointed district sales 
manager of the Republic Steel Cor- 
poration, with headquarters at Cleve- 
land, Ohio. §. L. Gibbons, sales man- 
ager for the Central Alloy Steel Cor- 
poration, has been appointed assistant 
district sales manager of the Republic 
Steel Corporation, with headquarters 
also at Cleveland. W. H. Oliver, dis- 
trict sales manager for the Republic 
Iron & Steel Company, has been ap- 
pointed district sales manager for the 
new corporation. T. B. Davies, sales 
manager of the Central Alloy Steel 
Corporation, with headquarters at Syra- 
cuse, N. Y., has been appointed dis- 
trict sales manager, with headquarters 
at Buffalo. R. V. Jones, district sales 
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manager of Republic, has been ap- 
pointed district sales manager at Buf- 
falo. William Vosmer, vice-president 
in charge of sales of the Donner Steel 
Company, has been appointed sales 
manager of the bar division of the Re- 
public Steel Corporation, with head- 
quarters at Youngstown, Ohio. L. D. 
Mercer, in charge of the sheet sales of 
the Central Alloy Steel Company, has 
been appointed sales manager of the 
sheet division. 


George Deeks, president of the Do- 
minion Construction Company, died at 
Toronto, Ont., on May 1. Mr. Deeks, 
who was 72 years of age, began his 
activities as a contractor in the United 
States, where he assisted in the con- 
struction of parts of the Michigan Cen- 
tral and the Illinois Central. His 
activities in recent years were confined 
mainly to Canada where he constructed 
several hundred miles of branch lines 
for the Canadian National and the 
Canadian Pacific. 


William T. Kyle, who has become 
president of the Welding Engineering 
& Research Corporation, 30 Church 
street, New York City, was born on 
October 18, 1883, at Baltimore, Md. He 
was educated in various academies and 
specialized in civil engineering. In 1901 
he became an apprentice with the Bell 
Telephone Company at Philadelphia, 
Pa., and two years later went with the 
American Pipe & Construction Co., 
Philadelphia, as district superintend- 
ent on general railroad construction 
work, remaining there until 1908, when 


he went with the Duplex Metals 
Company as sales manager of its 
New York office and later became 





William T. Kyle 


general sales manager. He was later 
associated for two years with the Oko- 
nite Company as special representative 
at New York. He then entered busi- 
ness for himself with offices in New 
York and Chicago. When the Page 
Steel & Wire Co. was taken over by the 
American Chain Company, Bridgeport, 
Conn., Mr. Kyle became general sales 
manager of this branch of the Amer- 
ican Chain Company, with headquar- 
ters at Bridgeport. Mr. Kyle has re- 
signed from this position to take up 
his duties with the Welding Engineer- 
ing & Research Corporation. 
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Personal Mention 











General 


Rufus S. Claar, resident engineer on 
the Minneapolis, St. Paul & Sault Ste. 
Marie, has been appointed right-of-way 
and real estate agent of that road and 
the Duluth, South Shore & Atlantic, 
wth headquarters as before at Minne- 
apolis, Minn., to succeed J. E. West- 
lake, who resigned to engage in other 
business. 

C. L. Fero, mechanical supervisor on 
the Delaware, Lackawanna & Western 
with headquarters at Elmira, N. Y., has 
left that road to become supervisor of 
work equipment on the Boston & 
Maine, with headquarters at Boston. 
Mr. Fero, who will report to the engi- 
neer maintenance of way, succeeds I. 
N. Benson, resigned. L. C. Ingersoll, 
mechanical supervisor on the eastern 
half of the Lackawanna, has been given 
jurisdiction over the entire road with 
headquarters at Scranton, Pa. 


H. J. McCall, trainmaster-roadmaster 
on the Dakota division of the Northern 
Pacific, with headquarters at Mandan, 
N. D., whose promotion to trainmaster 
on the Pasco division was noted in the 
May issue, was born on June 8, 1885, 
at Minneapolis, Minn. He was gradu- 
ated from the University of Minnesota 
in 1908, with a degree in civil engineer- 
ing and entered the engineering depart- 
ment of the Northern Pacific on June 
15, 1908. On January 1, 1912, after ris- 
ing through various positions in the 
engineering department, he was pro- 
moted to roadmaster on the St. Paul 
division, with headquarters at St. Paul, 
Minn. On December 1, 1922, he was 
sent to the Dakota division, with head- 
quarters at Jamestown, N. D., as divi- 
sion roadmaster, being then promoted 
to trainmaster-roadmaster, with head- 
quarters at Mandan, on May 15, 1928. 
His promotion to trainmaster, with 
headquarters at Pasco, Wash., became 
effective on April 1. 


J. S. McMillan, formerly connected 
with the engineering department of the 
St. Louis-San Francisco and more re- 
cently assistant superintendent of the 
River division of that road, with head- 
quarters at Chaffee, Mo., has been pro- 
moted to superintendent of that divi- 
sion, with the same headquarters, to 
succeed J. A. Moran, transferred. Mr. 
McMillan is only 30 years of age and 
was born at Canandaigua, N. Y. He 
enlisted with the United States Marines 
at the age of 16 and served more than 
two years in France during the World 
war. In March, 1920, following his dis- 
charge from the army, he entered rail- 
way service as a chainman in the en- 
gineering department of the Northern 
division of the St. Louis-San Francisco, 
with headquarters at St. Louis, Mo. 
He later became a rodman and in 1922 
he was promoted to transitman. In 
1925, he was in charge of the construc- 
tion of a cutoff between Brownington, 
Mo., and Deep Water, and on January 


1, 1926, he was promoted to assistant 
superintendent of the River division, 
with headquarters at Chaffee. His 
promotion to superintendent became 
effective on April 1. 


George D. Brooke, an engineer by 
training and experience and general 
manager of the Chesapeake & Ohio, 
with headquarters at Richmond, Va., 
has been appointed’ vice-president and 
general manager in charge of opera- 
tion of the Chesapeake & Ohio Lines, 
with the same headquarters. R. N. 
Begien, vice-president in charge of 
operation, engineering and construction 
of the Chesapeake & Ohio, remains in 
charge of engineering and construction, 
with headquarters at Richmond, Va. 

Mr. Brooke was born on September 
15, 1878, at Sutherlin, Va., and was 
graduated from the Virginia Military 
Institute in 1900. He entered railway 
service on July 17, 1902, as a rodman 
on the Baltimore & Ohio and was pro- 
moted successively to levelman, transit- 
man and assistant engineer in charge 
of field work and location surveys. He 


was promoted to assistant division en- 
with headquarters at 


gineer, Pitts- 





George D. Brooke 


burgh, Pa., in 1908 and to division 
engineer, with headquarters at Balti- 
more, Md., in July, 1909, in which posi- 
tion he remained until March, 1911, 
when he was made assistant engineer 
in the operating department. He was 
promoted to assistant superintendent, 
with headquarters at Keyser, W. Va., 
in February, 1912, and to superintend- 
ent in September of the same year, 
serving in this capacity on various di- 
visions until May, 1918, when he was 
appointed special representative of the 
transportation department, with head- 
quarters at Baltimore, Md. In July, 
1918, he was appointed supervisor in 
the operating division of the United 
States Railroad Administration, with 
headquarters at Philadelphia, Pa., re- 
maining in that position until March, 
1919, when he returned to the Balti- 
more & Ohio as superintendent of 
transportation, with headquarters at 
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Cincinnati, Ohio. On August 1, 1924, 
he was appointed assistant to the vice- 
president in charge of operation of the 
Chesapeake & Ohio, with headquarters 
at Richmond, Va., and in October, 1926, 
he was appointed general manager, 
which position he held until his recent 
appointment as_ vice-president and 
general manager. Mr. Brooke is also 
president of the American Railway 
Engineering Association, having been 
elected to that position at the annual 
convention in March. 


Engineering 


W. Y. Ware, office engineer on the 
Atchison, Topeka & Santa Fe, with 
headquarters at Chillicothe, IIL, has 
been appointed assistant engineer with 
headquarters at Streator, III. 


E. G. Day has been appointed divi- 
sion engineer of the Peninsula division 
of the Chicago & North Western, with 
headquarters at Escanaba, Mich., to 
succeed G. Loughnane, who has retired. 


R. W. E. Bowler, division engineer 
of the Pittsburgh division of the Penn- 
sylvania, with headquarters at Pitts- 
burgh, Pa., has had his jurisdiction ex- 
tended to include the Cresson division, 
which is now part of the Pittsburgh 
division. 

M. M. Churchill, division engineer on 
the Canadian National, with head- 
quarters at Kamloops, B. C., has been 
transferred to the Edson division, with 
headquarters at Edson, Alta., to suc- 
ceed W. E. Rivers, whose transfer to 
Prince Albert, Sask., was noted in the 
April issue. 


E. V. Juday, assistant engineer on the 
Hocking Valley, with headquarters at 
Columbus, Ohio, has been granted a 
six-months’ leave of absence in order 
to accept a position as resident engi- 
neer on the Pere Marquette, with 
headquarters in the vicinity of Benton 
Harbor, Mich. 


R. G. Bush, division engineer of the 
Kansas City Terminal division of the 
Missouri Pacific, with headquarters at 
Kansas City, Mo., has been transferred 
to the Omaha and Northern Kansas 
divisions, with headquarters at Falls 
City, Neb., to replace F. A. Jones, who 
has been transferred to Kansas City to 
succeed Mr. Bush. 


In connection with the recent con- 
solidation of the Delaware and Norfolk 
divisions of the Pennsylvania to form 
the new Delmarva division of that road, 
W. R. Parvin, division engineer of the 
old Norfolk division, has been made di- 
vision engineer of the new division, 
with headquarters at Cape Charles, Va. 
A. L. Detweiler, assistant to the divi- 
sion engineer on the Norfolk division, 
has been appointed assistant to the 
division engineer on the new division. 


E. E. Foster, division engineer on the 
Minneapolis, St. Paul & Sault Ste. 
Marie, with headquarters at Stevens 
Point, Wis., has been appointed resi- 
dent engineer, with headquarters at 
Minneapolis, Minn., to replace W. H. 
Stedji, who succeeds Rufus S. Claar as 
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resident engineer, with the same head- 
quarters. The promotion of Mr. Claar 
to real estate and right of way agent 
is noted elsewhere in these columns. 


A. F. Reiland has been appointed 
grade crossing engineer on the Dela- 
ware, Lackawanna & Western, with 
headquarters at Buffalo, N. Y., to han- 
dle the work of D. R. Young, assistant 
engineer, who has been promoted to 
division engineer, with headquarters at 
the same place, to succeed F. L. 
Wheaton, who has retired. 


William Michel, chief engineer of 
the Hocking Valley, with headquarters 
at Columbus, Ohio, has been appointed 
chief engineer of the advisory commit- 
tee on ways and structures of the 
Chesapeake & Ohio, with headquarters 
at Cleveland, Ohio. The appointment 
of Mr. Michel comes as a result of the 
merging of the Hocking Valley into the 
Chesapeake & Ohio, the Hocking 
Valley will be operated as the Hock- 
ing division of the General Western 
division of the Chesapeake & Ohio. 
W. L. Roller, engineer maintenance 
of way of the Hocking Valley, has been 
appointed division engineer of the 
Hocking division of the Chesapeake & 
Ohio, with headquarters as before at 
Columbus, in accord -with this plan. 
P. B. Snyder has been appointed assist- 
ant division engineer of the Hocking 
division, with headquarters also at 
Columbus. 


W. Fields, whose promotion to divi- 
sion engineer on the International- 
Great Northern, with headquarters at 
San Antonio, Tex., was noted in the 
May issue, was born on February 25, 
1890, at Wellsville, Mo. After attend- 
ing Central Wesleyan College at War- 
renton, Mo., for a short time he en- 
tered railway service with the Midland 
Valley in October, 1910, as a flagman 
in the engineering department. He 
served in this capacity and as a rod- 
man until October 30, 1911, when he 
resigned to become connected with a 
firm of civil engineers at Houston, 
Tex., later becoming an instrumentman 
with the San Benito Land & Water 
Co. at San Benito, Tex. In October, 
1913, he became a levelman on the St. 
Louis, Brownsville & Mexico (now part 
of the Missouri Pacific), but resigned 
in March, 1914, to join the engineering 
department of Harris county, Tex. He 
was later connected with the Beaumont 
Shipbuilding & Dry Dock Co. as an 
assistant engineer. In October, 1917, 
Mr. Fields re-entered railway service 
with the Gulf Coast Lines (now part 
of the Missouri Pacific) as an assistant 
engineer. From February 1, 1918, to 
August 15, 1919, he was with the 
United States Army, returning to the 
Gulf Coast Lines on the latter date as 
a pilot and assistant engineer, with 
headquarters at Houston, Tex. In 
August, 1924, he was promoted to road- 
master, with headquarters at Kings- 
ville, Tex., and in July, 1925, he was 
appointed office engineer with head- 
quarters at Houston, which position he 
was holding at the time of his promo- 
tion to division engineer on the Inter- 
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national-Great Northern, effective Feb- 
ruary 17. 


W. R. Bennett, assistant to the presi- 
dent of the Wabash, has been ap- 
pointed chief engineer maintenance of 
way, with headquarters as before at St. 
Louis, Mo. He was born on June 28, 
1888, at Peoria, Ill., and after attend- 
ing Bradley Polytechnic Institute, com- 
menced his railway career as a transit- 
man with the Chicago & Alton in July, 
1908. In May, 1909, he went with the 
Peoria & Pekin Union also as a tran- 
sitman, later being appointed inspector 
and assistant engineer on bridge con- 
struction. After serving as assistant city 


engineer of Peoria, Ill., from February, 
1913, to November, 1914, he entered 
the service of the Atchison, Topeka 
Fe advancing 
positions 
engineer, 


successively 
of draftsman, 
accountant, as- 


& Santa 
through the 
transitman, 
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sistant chief clerk to the superintend- 
end and valuation accountant. In 
October, 1918, he went with the Wa- 
bash as assistant division engineer of 
the Detroit division. Mr. Bennett was 
appointed track supervisor in Novem- 
ber, 1919, and roadmaster of the Chi- 
cago Terminal division in April, 1921. 
In October of the latter year, he was 
made assistant engineer being pro- 
moted to division engineer at Spring- 
field, Ill., in October, 1923. He was 
promoted to assistant chief engineer at 
St. Louis three years later and in 
March, 1929, he was promoted to as- 
sistant to the president at the same 
point. His promotion to chief engineer 
maintenance of way became effective 
on May 16. 


A. I. Gauthier, whose promotion to as- 
sistant division engineer on the Boston & 
Maine, with headquarters at Concord, N. 
H., was noted in these columns of the 
May issue, was born on June 2, 
1887, at Cornwall, Ont., and after re- 
ceiving his education in a high school 
and later in a preparatory school, he 
entered the service of the Boston & 
Maine as a rodman in the engineering 
department in 1907. In December of 
that year he left the railroad, and for 
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the next 15 months he worked in the 
office of the city engineer of Lowell 
Mass., as a rodman and transitman. On 
April 1, 1909, he returned to the Boston 
& Maine as a rodman in the construc- 
tion department and was later ad- 
vanced to transitman and to assistant 
engineer. In October, 1911, he was 
transferred to the bridge and building 
department as assistant supervisor of 
bridges and buildings on the W. N. & 
P. division, and on July 1, 1914, he 
was promoted to supervisor of bridges 
and buildings on the Terminal division, 
with headquarters at Boston, Mass. On 
January 15, 1915, he was transferred to 
the Southern division, at Concord, N. 
H., where he was located at the time 
of his recent promotion to assistant 
division engineer. 


J. S. Gillum, whose promotion to as- 
sistant division engineer on the Pennsyl- 
vania, with headquarters at Lancaster, Pa., 
was noted in these columns of the 
May issue, was born on February 12, 
1893, at Terre Haute, Ind., and received 
his higher education at Rose Polytech- 
nic Institute, from which he was grad- 
uated in 1914. He entered railway 
service in November, 1915, as an assist- 
ant on the engineering corps of the St. 
Louis division of the Pennsylvania, and 
in April, 1917, he left the railroad to 
serve in the United States Army with 
the rank of second and first lieutenant 
of engineers. On his return to the Penn- 
sylvania in September, 1919, he re- 
sumed his former position on the engi- 
neering corps of the St. Louis division, 
and in June, 1923, he was transferred 
to. the Columbus division. In Novem- 
ber, 1926, he was promoted to assistant 
supervisor on the Middle division, and 
in April, 1927, he was transferred to the 
Philadelphia Terminal division. In 
July, 1928, he was promoted to super- 
visor of the Trenton division and in 
November of that year he was trans- 
ferred to the Philadelphia division, 
where he was located at the time of his 
recent promotion to assistant division 
engineer. 


Track 


Tony Zangar has been appointed 
roadmaster on the Northern Pacific, 
with headquarters at Spokane, Wash., 
to succeed Andrew Larson, who has 
been granted an indefinite leave of 
absence. 


John Tangney, roadmaster on the 
Southern Pacific, with headquarters at 
Niles, Cal., has retired after nearly 43 
years service with that road. C. N. My- 
rick, roadmaster, with headquarters at 
Suisin, Cal., has been transferred to 
Niles to replace Mr. Tangney. 


W. D. Norris, section foreman on 
the Chicago, Rock Island & Pacific, 
with headquarters at Liberal, Kan., has 
been promoted to assistant roadmaster, 
with headquarters at Gruver, Tex., to 
succeed Paul M. Guyer, who has re- 
signed to engage in other business. 


G. W. Kostiuk, roadmaster on the 
Lethbridge division of the Canadian 
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Pacific, with headquarters at Macleod, 
Alta, has been transferred to the 
Moose Jaw division, with headquarters 
at Shaunavon, Sask., where he replaces 
W. Christianson, who has in turn been 
transferred to Macleod. 


As a result of the consolidation of 
the Delaware and Norfolk divisions of 
the Pennsylvania, F. H. Lewis, divi- 
sion engineer of the Delaware division, 
has been appointed supervisor of track 
at Huntingdon, Pa., succeeding J. H. 
Otto, who has been assigned to special 
duty on the Middle division. 


F. J. Coates, supervisor of track on 
the Tennessee division of the Illinois 
Central, with headquarters at Dyers- 
ville, Tenn., has been transferred to 
Christopher, IIl., to replace P. H. Croft, 
who has been transferred to Centralia, 
Ill, where he succeeds J. H. Miller, 
who has been assigned to. other 
duties. 


J. A. Bryan, whose promotion to 
division roadmaster on the Northern 
Pacific, with headquarters at Spokane, 
Wash., was noted in the May issue, 
first entered railway service on May 
10, 1907, with the Chicago Great West- 
ern as a clerk in the superintendent’s 
office at Des Moines, Iowa. A year 
later he resigned to become connected 
with the Northern Pacific, with which 
company he served successively as a 
clerk in various division offices, freight 
brakeman, extra gang and section fore- 
man, assistant roadmaster and road- 
master. During the World war he 
served for two years with the 13th 
Engineers of the United States Army 
in France. His promotion to division 
roadmaster became effective on April 1. 


R. E. Mattson, who has been pro- 
moted to roadmaster on the Fargo 
division of the Northern Pacific, with 
headquarters at Fargo, N. D., as noted 
in the May issue, was born on March 
24, 1901, at Minneapolis, Minn. He 
received his education at the United 
States Naval Academy and at the 
Massachusetts Institute of Technology, 
and in August, 1926, almost im- 
mediately after leaving the latter 
school, he entered the service of the 
Northern Pacific as a track apprentice 
at Duluth, Minn. In April, 1927, he 
was promoted to assistant roadmaster, 
with the same headquarters, being ap- 
pointed assistant supervisor of bridges 
and buildings at Fargo, N. D., in 
December, 1927. He was holding the 
latter position at the time of his pro- 
motion to roadmaster, effective April 1. 


Loren L. Davis, assistant track su- 
nervisor on the Boston &* Maine, with 
headquarters at White River Junction, 
Vt, has been promoted to track super- 
visor in charge of a newly created dis- 
trict, with headquarters at Bellow Falls, 
Vt. Leonard V. Barrett, assistant track 
supervisor, with headquarters at Low- 
ell, Mass., has been appointed track 
supervisor of District No. 3, with 
headquarters at Concord, N. H., but, 
temporarily, will continue in charge of 
the ballasting operations on the Fitch- 
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burg division. Oscar C. Benson, acting 
assistant track supervisor on the 
Southern division, with headquarters 
at Lowell, has been appointed acting 
track supervisor on District No. 3 at 
Concord, filling the vacancy caused by 
Mr. Barrett’s continued assignment to 
the ballasting work on the Fitchburg 
division. Milton E. Leavitt has been 
made assistant track supervisor on 
District No. 3, with headquarters at 
Portsmouth, N. H. 


C. W. Coil, whose promotion to 
trainmaster-roadmaster on the Dakota 
division of the Northern Pacific, with 
headquarters at Mandan, N. D., was 
noted in the May issue, was born on 
May 22, 1892, at Spencerville, Ohio. 
After spending two years at the State 
University of Ohio, he entered railway 
service with the Northern Pacific on 
October 1, 1911, as a clerk in the office 
of the treasurer at St. Paul, Minn. On 
May 1, 1913, he was transferred to the 
engineering department, where he 
served as a chainman and rodman until 
January 1, 1917, when he was promoted 
to assistant roadmaster, with head- 
quarters at Minneapolis, Minn. On 
July 1, 1919, he was further promoted 
to roadmaster on branch lines at Man- 
dan, N. D., and on June 1, 1921, he be- 
came a roadmaster on the main line 
of the Yellowstone division, with the 
same headquarters, being then trans- 
ferred successively to Missoula, Mont., 
and Helena. On July 1, 1928, he was 
promoted to division roadmaster of the 
Fargo division, with headquarters at 
Fargo, N. D., which position he was 
holding at the time of his recent pro- 
motion, effective April 1. 


Ora Miller, roadmaster on the Chicago, 
Milwaukee, St. Paul & Pacific, with 
headquarters at Mobridge, S. D., has 
been transferred to the Middle division, 
with headquarters at Marion, Iowa, to 
replace F. Kovaleski, who has been 
transferred to St. Paul, Minn. Roy 
Minton, section foreman on the Wis- 
consin Valley division, with head- 
quarters at Minocqua, Wis., has been 
promoted to roadmaster on the Du- 
buque division to succeed Louis Guinn, 
who has been appointed general extra 
gang foreman. 

Mr. Minton was born on January 22, 
1886, in Waupaca county, Wis., and 
commenced railway service in April, 
1910, as a trackman on the Chicago, 
Milwaukee, St. Paul & Pacific. Three 
years later he was promoted to track 
foreman and in 1924 he was further pro- 
moted to extra gang foreman, in which 
capacity he served cn the Wisconsin 
Valley division, the Superior division, 
the Chicago & Milwaukee division, the 
Iowa division, the Racine & South- 
western division and the River division. 
Mr. Minton’s promotion to roadmaster 
became effective on April 1. 


R. A. Sharood, whose promotion to 
roadmaster on the Yellowstone division 
of the Northern Pacific, with head- 
quarters at Glendive, Mont., was noted 
in the May issue, was born on Feb- 
ruary 25, 1904, at St. Paul, Minn. He 
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was educated at St. Thomas Academy, 
St. Paul, and at Cornell University, re- 
ceiving a degree in civil engineering 
from the latter in 1927. He first en- 
tered railway service with the North- 
ern Pacific on August 1, 1927, as a 
chainman in the engineering depart- 
ment, with headquarters at Jamestown, 
N. D. On October 12 of the same 
year, he was transferred to construc- 
tion work in connection with the re- 
vision of the line between Florence, 
Mont., and Hamilton, being promoted 
to rodman on the same project on 
April 1, 1928. Seven months later he 
went to the Rocky Mountain division 
as a track man and on March 4, 1929, 
he was promoted to foreman on one 
of the system rail-laying gangs, which 
position he held until August 23, when 
he again became a track man on the 
St. Paul division. On February 16 of 
this year, he resumed the position of 
foreman on the system rail-laying gang, 
which position he was holding at the 
time of his promotion to roadmaster, 
effective April 1. 


C. T. Stratford, assistant on the en- 
gineer corps of the Pittsburgh division 
of the Pennsylvania, has been promoted 
to assistant supervisor on the Renovo 
division to succeed F. S. Bowden, who 
has been transferred to the Panhandle 
division, with headquarters at Dennison, 
Ohio, where he replaces M. C. Bitner, 
who has been promoted to supervisor 
on the Renovo division, with head- 
quarters at Warren, Pa. Mr. Bitner 
succeeds F. W. Kittelberger, who has 
been transferred to the Cleveland divi- 
sion, with headquarters at Wellsville, 
Ohio, to replace G. M. Sauvain, who 
has been transferred to the Eastern 
division, with headquarters at Wooster, 
Ohio, succeeding F. G. Church, whose 
promotion to assistant division engi- 
need was noted in the May issue. 

Mr. Bitner was born on January 
31, 1900, at Du Bois, Pa. and was 
educated at the Carnegie Institute of 
Technology, receiving a degree in civil 
engineering in 1925. He began his rail- 
way career with the Pennsylvania on 
May 1, 1926, as assistant on the engi- 
neer corps of the Panhandle division, 
being promoted to assistant supervisor 
on the Renovo division at Kane, Pa. 
on May 1, 1928. Mr. Bitner remained 
at Kane until January 10, 1929, when 
he was transferred to the Panhandle 
division, with headquarters at Den- 
nison, Ohio. His promotion to super- 
visor became effective on April 1. 


Bridge and Building 


E. V. Morris, bridge and building 
foreman on the Dakota division of the 
Northern Pacific, has been promoted to 
assistant bridge and building super- 
visor, with headquarters at Fargo, N. 
D., to succeed R. E. Mattson, whose 
promotion to roadmaster was noted in 
the May issue. 


W. T. Hutton, assistant supervisor 
of bridges and buildings on the Cum- 
berland Valley division of the Louis- 
ville & Nashville, with headquarters at 





282 RAILWAY ENGINEERING AND MAINTENANCE 


Middlesboro, Ky., has been promoted 
to supervisor of bridges and buildings, 
with the same headquarters, to replace 
Harlan Leech, whose death is noted 
elsewhere in these columns. 


O. W. Stephens has been appointed 
bridge and building supervisor on the 
Delaware & Hudson to succeed J. H. 
Phillips, who has been promoted to 
bridge and building master on the 
Saratoga division, with headquarters at 
Green Island, N. Y., where he replaces 
C. M. Burpee, who has been assigned 
to other duties. 


H. L. Forney, whose retirement as 
master carpenter on the Pittsburgh di- 
vision of the Baltimore & Ohio, was noted 
in these columns of the May issue, entered 
the service of the B. & O. on March 1, 
1887, on the Connellsville division, but 
left on November 9, 1888, to enter other 
business. He re-entered the service as 
a carpenter on the Connellsville divi- 
sion on August 1, 1893, and was pro- 
moted to carpenter foreman on March 
10, 1894, which position he held until 
May 1, 1896, at which time he was ap- 
pointed building inspector. On June 
1, 1898, he was again appointed car- 
penter foreman and on November 4, 
1908, he went to the New Castle divi- 
sion as master carpenter, with head- 
quarters at New Castle, Pa., then going 
to the Pittsburgh division as a car- 
penter on April 20, 1916. On Febru- 
ary 1, 1917, Mr. Forney was promoted 
to master carpenter at Pittsburgh, Pa., 
which position he held until his retire- 
ment, effective February 5. 


F. C. Bernard, whose promotion to 
supervisor of bridges and buildings on 
the Missouri Pacific, with headquar- 
ters at Monroe, La., was noted in the 
April issue, was born on October 22, 
1871, at Grand Rapids, Mich., and at- 
tended college for two years. He be- 
gan railway service with the New York, 
Chicago & St. Louis in August, 1897, 
and from 1898 to 1899 he served as a 
fireman and brakeman on the Hocking 
Valley, leaving this road in 1900 to 
join the Wheeling & Lake Erie. From 
1902 to 1904, Mr. Bernard was super- 
intendent of bridge and building work 
for the Babcock Construction Company 
and from 1905 to 1906 he was resident 
engineer for the McMane Dock Con- 
struction Company, with headquarters 
at New Orleans, La. In 1906 he be- 
came a pile driver engineer on the 
Wheeling & Lake Erie, which position 
he held until 1909, when he was ap- 
pointed senior foreman on the Mis- 
souri-Kansas-Texas. He was appointed 
pattern carpenter foreman on the Mis- 
souri Pacific in 1912 and a year later 
he became a foreman of bridges and 
buildings, which position he held until 
his recent promotion. 


Obituary 


Martin Kane, formerly master painter 
on the Delaware & Hudson, died at his 
home in Albany, N. Y., on May 14 at 
the age of 75 years. 


Oliver E. Hallett, engineer on the 
Harlem division of the New York Cen- 





tral, died on May 8, at White Plains, 
N, Y., in his seventieth year. 


J. Z. Choate, who retired as bridge 
and building master on the Canadian 
Pacific two years ago, died at his home 
at Vancouver, B. C., on May 5 at the 
age of 67 years. 


W. M. Robinson, president and gen- 
eral manager of the Augusta & Somer- 
ville, with headquarters at Augusta, 
Ga., died at his home in that city on 
April 17 at the age of 82 years. Mr. 
Robinson had formerly served as super- 
visor of track and roadmaster on the 
Georgia Railroad and in 1914 he was 
appointed valuation engineer of the 
Georgia Railroad & Banking Company. 
He had been president and general 
manager of the Augusta & Somerville 
since 1920. 


Harlan Leech, bridge and building 
supervisor of the Cumberland Valley 
division of the Louisville & Nashville, 
with headquarters at Middlesboro, Ky., 
died at his home in that city on April 
9 after an illness of about two weeks. 
Mr. Leech had been in the service of 
the Cumberland Valley division of the 
L. & N. for more than 39 years, which 
was his entire span of service with that 
road. He was born on February 14, 
1857, in Rockbridge county, Va., and 
entered the service of the L. & N. at 
Middlesboro as a bridge and building 
carpenter on January 21, 1891. On 
August 1, 1907, he was promoted to the 
newly created position of supervisor of 
bridges and buildings of the Cumber- 
land Valley division. 


Albion L. Grandy, assistant to the 
vice-president and formerly chief engi- 
neer of the Pere Marquette, with head- 
quarters at Detroit, Mich., died at his 
home in that city on May 3 following 
a heart attack. He was born at Barton’s 
Landing (now Orleans), Vt., in 1867, 
and graduated from St. Johnsbury 
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Academy in 1884. He commenced his 
railway career with the Frankfort & 
South Eastern (now part of the Ann 
Arbor) and in 1889, he joined the engi- 
neering staff of the Chicago & West 
Michigan and the Detroit, Grand Rap- 
ids & Western (both now parts of the 
Pere Marquette). He served with 
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these two roads as an assistant engi- 
neer and in 1900 he was appointed track 
supervisor on the Erie, with headquar- 
ters at Akron, Ohio. In 1905, Mr. 
Grandy was appointed division engineer 
on the Pere Marquette, with head- 
quarters at Saginaw, Mich., where he 
remained until 1912, when he was pro- 
moted to chief engineer with headquar- 
ters at Detroit. He was further pro- 
moted to assistant general manager at 
Detroit in 1917, and then assistant to 
the president and general manager in 
1922. Since 1929 Mr. Grandy had been 
assistant to the vice-president. 

Albert H. Hogeland, consulting engi- 
neer of the Great Northern, with head- 
quarters at St. Paul, Minn., died at 
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Rochester, Minn., on May 14 after an 
illness of two months. He had been 
engaged in railway engineering work 
in the Northwest for 51 years, nearly 
45 of which had been spent with the 
Great Northern. He was born on Jan- 


uary 10, 1858, at Southampton, Pa., and’ 


graduated from Lafayette College in 
1877, with a degree in civil engineering. 
In April, 1879, he entered railway serv- 
ice as a rodman on the St. Paul & 
Pacific (now part of the Northern Pac- 
cific) and was subsequently advanced 
to levelman, transitman and _ topog- 
rapher on location on the Northern 
Pacific. From 1882 to 1885, he served 
as assistant engineer on the construc- 
tion of the Bozeman tunnel of the 
Northern Pacific, on the St. Paul, Min- 
neapolis & Manitoba (now part of the 
Great Northern) in North Dakota and 
on the construction of the Wisconsin 
division of the Northern Pacific. He 
was then appointed assistant engineer 
of construction and maintenance of the 
St. Paul, Minneapolis & Manitoba and 
Great Northern lines in Minnesota, 
North Dakota and Montana, which po- 
sition he held until September, 1890, 
when he was advanced to engineer 
maintenance of way of the Eastern dis- 
trict of the latter road, with headquar- 
ters at St. Paul. In 1896, Mr. Hoge- 
land was appointed resident engineer 
and in 1902 assistant chief engineer, be- 
ing further promoted to chief engineer 
in 1903. He was appointed consulting 
engineer in May, 1925. 
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EED KILLER DUSTER 


WEED KILLER FACTS 
N°4 of a Series 


WE 










LOADED WEIGHS BUT 42% /6s. 
DOES THE WORK OF A SPRAYER 
CONTAINING 180 /bs. OF LIQUID 




















COVERS 5000 so. ft. 
OF VEGETATION 
WITH ONE FILLING 





DY 
ba 


iil 


SST MU MMI CC TIT TTT TTT TT Teese” 


o—_ Cheon Engineering Co. Ine. 
BOUND BROOK. N. J. 


Chicago, Ill. Palo Alto, Cal. Houston, Tex. Atlanta, Ga. Kansas City, Mo. Winnipeg, Man. 
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TRAINED BY OXWELD 


An important part of Oxweld Railroad 
Service is the instruction and training of 
new welders. These men learn more than 
welding technique—they learn Oxweld ef- 


ficiency. 


Operators trained by Oxweld are one of 
the reasons why a majority of the Class I 
railroads in the country contract for Ox- 
weld Railroad Service. Wherever the oxy- 
acetylene process is used—whether in main- 
tenance or repair—this service effects strik- 
ing economies in time and expense. 


Write and let us explain the purpose and 
functions of this service. 


THE OXWELD RAILROAD SERVICE CO. 


Unit of Union Carbide and Carbon Corporation 


UCC 


NEW YORK CHICAGO 
Carbide and Carbon Bldg. Carbide and Carbon Bldg. 
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FACTS 


Recognized by Engineers 





Concerning 


WOODINGS RAIL ANCHORS 








Low INSTALLATION COST 
Great HOLDING POWER 
Efficient upon REAPPLICATION 
Eliminate DAMAGE to RAIL 
Prevent DAMAGE to TIES 


FIVE YEARS 
FIVE FACTS OF SERVICE HAS PROVEN 


WOODINGS ‘eer‘ce. 


WORKS AND GENERAL OFFICES 
VERONA, <~ <= <= PENRBA. 
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for engineers— 
Track and Turnout 


e a 
Engineering 
By C. M. KURTZ 
Engineer, Southern Pacific Com- 


pany 
This new handbook for loca- 
tion, construction and mainte- 
nance of way engineers, transit- 
men and draftsmen, gives prac- 
tical mathematical treatment of 
track layout and other problems. 
These are fully exemplified and 
worked out in detail, and illus- 
trated with drawings of accepted 
designs for fixtures and track 
layouts. It contains original as 
well as a complete set of stand- 
ard railway engineering hand- 
book tables. All computing 
problems which may arise in track engineering are thor- 
oughly treated by an engineer of 25 years experience. 
257 pages, 116 illustrations, 33 tables, flexible binding, 5x7 inches, $8.00 








SIMMONS~BOARDMAN 


FREE EXAMINATION COUPON 


Simmons-Boardman Publishing Company 
30 Church Street, New York 


Send me postpaid a copy of the book or books checked below, for 
10 days’ free examination. Within that time I will either remit the 
net price or return the book in good condition and without obligation. 
(_) Track and Turnout Engineering, $5 ( ) Roadway and Track, $2.50 
( ) Simplified Curve and Switch Work, $2 ( ) Practical Trackwork, $1.50 

( ) String Lining of Curves Made Easy, $0.50 


POSITION COMPANY. 


(Sent on approval to retail purchasers in U. S. and Canada only.) 
RE&M-6-30 








Practical Books that Will Help 
Maintenance Men Do Better Work 


New Fourth Edition Ready 


Simplified Curve and Switch Work 


By W. F. RENCH 


Formerly Supervisor on the Pennsylvania 


This little book has practically revolutionized curve and 
switch calculation practice since its appearance 12 years 
ago. The proved accuracy of its methods has caused them 
to be adopted as standard practice on many roads. 


Complex algebraic and geometric calculations are reduced 
to their simplest form and as nearly as possible to terms 
of simple arithmetic. Application of these calculations to 
the actual job is made plain by brief explanations. Draw- 
ings further clarify the subject and make the meaning of 
the text unmistakable. Tables of dimensions are a further 
help to the track foreman. 


Short cut formulae are featured. String lining and tape 
line layouts are fully explained. While retaining practi- 
cally all of the rules and principles which have been time 
tested in previous editions, changes have been made in 
several detailed features to correspond to improved designs. 
A flexible binding makes the new edition more convenient 
to slip in the pocket and carry on the job. 


212 pages, 24 illustrations, 5x7, cloth, $2.00 


for roadmasters— 


Roadway and Track 


By W. F. RENCH 


A valuable compilation of practical information 
on the solution of problems of construction and 
maintenance of roadbed and track. The practice de- 
scribed is largely that of the Pennsylvania but meth- 
ods adopted as standard on other roads are also 
given. Drawings and photographs supplement the 
text and there is a complete index. 


Second edition, 226 pages, 44 illustrations, cloth, 6x9, $2.50 


for section foremen— 


Practical Trackwork 


By W. F. RENCH 


An up-to-date handbook giving expert information on 
the design, fabrication and installation of standard track- 
work. Thoroughly describes switch stands, switches, 
frogs, crossings and slip switches. 


256 pages, 110 illustrations, tables, index, flexible binding, 5x7, $1.50 


Sisinne Ualine ob Gustces Mids Maas 


By CHARLES H. BARTLETT 


Presents a practical method of checking and correcting 
curve alignments with tools that are always at hand, It 
shows how accurate curve adjustments can be made with- 
out engineering instruments through the use of a string 
and a rule. 

24 pages, illustrated, paper binding, 9x12, $0.50 
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Prevents Damage 


takes place when the MAGOR 
car is dumped under conditions 
preventing the full opening of the 
Such instances are not in- 
frequent but with the MAGOR 
full floating door no damage to 
either door or car results, the 
door merely resting on the ob- 
struction while the body contin- 
ues its movement to the full 
dump position. 


Under normal conditions, when 
the body is in full dump position 
the door lies parallel with the car 
floor serving to discharge the load 
clear of the ballast line. 


This full floating door is one of a 
number of distinctive and advan- 
tageous features incorporated in 


the MAGOR Side Hinged Dump 


Magor Car Corporation 
50 Church St., New York 





illustration shows what 








An improved Model 305-L 
BINKS especially for railway 
spray painting requirements 























BINKS MANUFACTURING COMPANY 
3151 CARROLL AVE., CHICAGO, ILL. 


Branch Offices: New York — Detroit — San Francisco 








designed by 


For general maintenance 
work, Binks No. 305-L has 
long been the most popu- 
lar equipment of its kind— 
preferred by the leading 
railways of the country. 
And now, it will be more 
popular than ever. By care- 
ful re-designing of the sup- 
porting structure the total 
weight has been greatly re- 
duced adding to its porta- 
bility without in any way 
reducing its general efh- 
ciency and durability for 
which it is justly famous. 


No increase in price! The 
complete outfit as illustrat- 


ed sells for only $661.60. 
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L. the . 
ae | PLACE DURABLES WHERE 
ee CARS MUST NOT PASS! 





| 
| 
| 


your plant needs 
real protection-— 


At night—under cover of darkness—is when 
most unaccountable fires break out—when 
most hoodlums get busy — when most 
malicious destruction takes place. At night 
is when your plant needs real protection— 
PAGE Fence Protection. 


And in the daytime, too, PAGE Fence ful- 
fills an important service. Workmen are kept 
*‘on the job”’—there is no interference from 
outsiders—executive supervision is made 
easier and more positive. Yard space can be 
turned over to safe storage of materials 
which may now be taking up valuable room 
inside. 


64 Service Plants erect PAGE Fence every- 
where. Write for name and address of com- 
pany in your vicinity. They are a reputable 
local organization of experienced fence 
builders. They carry complete stocks of all 
types of PAGE Fence and will handle your 
installation complete — from plans to 
erection., 


You can consult with them freely and 
without obligation. Descriptive literature, 
offering valuable fencing suggestions, on 
request. Page Fence Association, 520 North 
Michigan Avenue, Dept. B33, Chicago, Ill. 


INVESTIGATE! PAGE fabric available 
in Copperweld non-rusting wire—reduc 
upkeep—lifetime service. 








CHAIN LINK: GALVANIZED OR COPPERWELD 
ORNAMENTAL WROUGHT IRON 


I 





A 








BUMPING POST 


The DURABLE. Bumping Post stops the cars 
—that’s why only a DURABLE will do to pro- 
tect a track end where an over-run car may fall 
into a river or off an elevation—or maybe crash 
through a building wall, or otherwise endanger 
human life. 

In fact, you ought to have dependable DUR- 
ABLE Bumping Post protection at ALL track 
ends—because the expense of getting any over- 
run car back on the track is usually several times 
the amount of any “‘saving’’ you can effect by 
accepting less reliable protection. 

Guard your track ends with the Bumping Post 
that can always be depended on to stop the cars 
—the DURABLE. 


Mechanical 
Manufacturing Company 
Union Stock Yards, Chicago, Ill. 
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E | | WBRICATE SWITCH POIN 











N many large stations and yards automatic lubricators are doing 
| an excellent job of lubricating switch points thereby increasing 
their life. 
Mexican Graphite Curve Grease has been proven to be the most sat- 
isfactory for use in these rail and switch point lubricators as well as 
for hand application. 
The finely ground graphite enters the pores of the steel, smoothing 
them out and assuring a friction-free surface which continues to lubri- 
_ \ cate long after the grease itself has disappeared. 
j } \ : Send for a working sample. 


THE UNITED STATES GRAPHITE CO. 


Saginaw, Mich. 
Philadelphia New York Chicago Pittsburgh St. Louis 


xican Gr raphite ‘% urve G jreu Se 


LEDUC] 











Stop Losses 


from 


Brine Drip 
nd 


Stack Blasts 


To overcome the damage caused by brine 
i drippings from refrigerator cars to bridges ———__ 
: track, and signal equipment, railroads are Ail Steel Bridge Protected with NO-OX-ID “A Special” 
J now using NO-OX-ID. A coating of 

NO-OX-ID affords a continuous chemically from locomotive stack blasts. NO-OX-ID 
active film impervious to moisture and is chemically retarding the action of these 
gases. ; injurious gases that formerly attacked the 

steel and caused a tremendous loss. 













ion SOX! 


| 
The Original Rust Preventive 





Highway bridges where railroads pass 


underneath are subjected to sulphur gases Put NO-OX-ID in your own service. 
DEARBORN CHEMICAL COMPANY 
205 East 42nd Street, New York 310 S. Michigan Avenue, Chicago 


Canadian Factory and Offices: 2454-2464 Dundas St., W., Toronto 


NO-OX-ID TREATED STEEL IS ALWAYS STEEL 
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TRACK \ drop ne 


maintenance 


|, heavy burden 


*Patented 
July 6, 1926 


No LONGER is track maintenance on the fifty lead- The NEW 
ing roads that have installed the new Wharton crossing Scientifically 
heavily burdened with excessive crossing costs »»» For designed... 
these roads are no longer dependent on crossings not WHARTON 
scientifically designed and engineered to meet the CROSSING 
severest tests of service » »»The new Wharton crossing 
is the first and only crossing scientifically designed and 
built to withstand the ceaseless pounding of locomotives, 
cars and loadings. It will give far longer service, and 
appreciably lower crossing maintenance under any op- 
erating condition » » » Learn more about the design of 
the new Wharton crossing and the service it is giving 
on leading roads. Ask for bulletin 1 C. 


EASTON, PENNSYLVANIA 


SALES OFFICES: Pittsburgh Chicago Houston Montreal New York 
Philadelphia Boston San Francisco Scranton Los Angeles 





























Cast STEEL WINGS TELESCOPIC BRACES 


NEW JORDAN TYPE “A” 
SPREADER-DITCHER 


Meets Every Railway Spreading and 
Ditching Requirement 


O. F. JORDAN CO. East Chicago, Indiana 


Walter J. Riley, President 




















0 





———ail 
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More Air for 


Your Money 


Ihe Super Charger 
Does It! 


The Super-Charger feature of the Thor Compressor 
is not just “sales talk.” It means more working air 
for your money so that you can run that many tools. 
It means lower original cost as well as lower oper- 
ating costs while on the job. 


The Super-Charger is an exclusive, patented feature 
of the Thor that enables the piston on its idle stroke 
to compress the additional air the Thor delivers. 
And it adds no complications—it is simple, fool- 
proof and efficient. 


Before you buy your next compressor, get the facts, 
and then decide. 


THOR Pneumatic Track Tools are the products of an 
Engineering Staff of 37 years experience in designing 
Pneumatic Tools. CGive them a test, 


INDEPENDENT 










PATE MATIC LOOLS ELECTRIC 
276 So. Jefferson St 





Chicago, Illinois 


















¢ § 
ANCHOR "U BAR LINE POSTS 


TRONG 
as a steel rail 


be strength of the posts is the strength 
of the fence. If the posts are weak the 
entire structure soon becomes a wobbling 
enclosure. 


The Anchor U-Bar Line Posts have been 
proven by actual and mechanical tests to 
possess superior strength. They are re- 
rolled from steel rails which bespeaks their 
toughness. Further, formed in the shape 
of a ‘‘U,”’ additional resistance to bending 
is obtained. 
















The Anchor U-Bar Line Post is only one of 
the reasons why Anchor Fences provide 
lasting protection. 









Anchor Post Fence Company 
Eastern Avenue and Kane Street 


Baltimore, Md. 


Consult your phone directory for local office. 


NCHOR FENCES 


MADE BY THE MAKERS OF AMERICAS 
i CHAIN LINK FENCE 
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SCIENCE versus LUCK 


Layne has eliminated the element of 
chance in the water producing business 
by applying scientific methods to con- 
struction of well systems. 








It is no longer necessary for Railroads 
to gamble dollars away in a game of 
chance where the well driller holds high 
hand. LAYNE contracts guarantee a 
specified quantity of water — YOU 
CANNOT LOSE. 


Play Sate! Write for bulletins. 








Layne & Bowler, Inc. 


MEMPHIS TENNESSEE 








Lift the 


Does Not 4% , More and Better Track Lining 


With Less Men 


The BUDA-CLARK TRACK LINER does everything 
required of a track liner—and at lowest cost. You do 
not lose time in setting the BUDA-CLARK, and the 
BUDA-CLARK always moves the track in the right 
direction. Weighs only 28 pounds. 


Write for bulletin No. 675. 


The Buda Company 


HARVEY (‘t#?) ILLINOIS 


SS NEW YORK CHICAGO ST. LOUIS 
= SAN FRANCISCO 
LONDON 


Will Pay for Itself 
in One Day’s Lining 
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(reo-pine 





CREOSOTED SOUTHERN PINE 





Good Cross Ties 


for immediate shipment 


E always have, ready for immediate ship- 

ment, the finest grade of pine and red 
oak cross ties. Pine—from the great forests of 
Alabama and Georgia. Red oak—from Ten- 
nessee and one of the largest oak forests now 
standing. Our two treating plants—at East 
Point, Georgia, and Chattanooga, Tennessee, 
are in the heart of these great timber bearing 
regions. Excellent rail facilities to both plants 
assure rapid transit from the forests. A net- 
work of railways in every direction from the 
plants complete a cycle of rapid movement 
that many large railroads have found distinctly 


advantageous. 


P/ LiL ET 


BOarOrrear 
















(Creo-Pine Products vo dud: ._—__a__a 





Poles Cross Arms 
Piling Floor Blocks 
Conduit Sub-Flooring 
Cross Ties Bridge Timbers 


Structural Timbers 


SoUTHERN Woop PRESERVING Co. 
ATLANTA, GA. 
Treating Plants East Point, GA. and CHATTANOOGA,TENN. 


Sales Offices: 
TOLEDO 


NEW YORK - PHILADELPHIA - PITTSBURGH - 
CLEVELAND DETROIT CHARLOTTE, NC. 
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RAILWAY 
Water Tanks 



















In the Canal Zone 


A constant, dependable supply of water at an 
adequate pressure was particularly vital to this 
railroad along Uncle Sam's big ditch. The 
Pittsburgh-Des Moines railway water tank 
shown above was installed at Colon, Panama 


Canal Zone. 


Good water service is an important factor in 
the operation of the modern railway. The 
source of supply and location of water stations 
may affect the entire system. Thirty-three years’ 
experience in the construction of railway water 
tanks has earned the present confidence of rail- 
way engineers and contractors for Pittsburgh- 
Des Moines jobs. 

Send for our twenty page book “Railway Water Ser- 


vice” No. 72. It tells how water supply and water 
treating costs may be cut to a low figure. 








Pittsburgh-Des Moines Steel Company 
74 Neville Island, Pittsburgh, Pa. 
976 Tuttle Street, Des Moines, Ia. 
678 Hudson Terminal Bidg., New York City 


Atlanta Dallas San Francisco Seattl- 


Chicago 
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Are Your Marking Methods a Relic of 


HOW THE SOUTHWESTERN — 7 
LOUISIANA INSTITUTE the OLD “999” DAYS: 


GOT RID OF BED BUGS ae ail 


Calcyanide Company, October 18, 1929. ALUMINUM 
342 Madison Avenue, i 
New York City. MARKERS 


Dear Sirs: “The Modern Way 


I wish to thank you for the copy of your booklet on Calcya- 
nide, which was received this morning. k: ” 
Please permit me to express our very high appreciation for to Mar Property 


your Calcyanide Fumigant. é . 
In June of 1927 a great portion of this State was under water, W HY use the messy, short-lived paint and stencil method of 
dei held. 











because of the unprecedented flood of that year. Thousands of identifying milepoles, signals, circuits, transp Pe 
people living in the lower sections of this State were driven from buildings, and other properties? There's a better, more 
their homes. Southwestern Louisiana Institute turned over to modern and efficient way—Premax Aluminum Markers. On the 


the Red Cross, operating then in this section, in behalf of these properties of railways everywhere, Premax Markers have proved 


people, one of its dormitories. After these poor people moved that they are easier and faster to install, much more legible, im- 
out this dormitory was infested with the bed bug. Everything mune to the weather, never need replacement and that their low 
was done to rid this dormitory of these bugs, suggested to us. first cost is their only cost. 
Finally we heard of your Calcyanide Fumigant. We ordered fifty Unlike the old-fashioned stenciling marking, the smooth, gleaming 
pounds and used it according to directions, sealing all cracks rust-proof surface of Premax Aluminum Markers is never dimmed 
thoroughly around doors and windows. £ by the elements. Every figure stands out clear and sharp against 
After two applications our building is absolutely free of this its background, whether the markers are five days or five years old. 
pest, and I am anxious for you to know of our experience with They’re inexpensive to buy and to install—one prominent user re- 
this fumigant, and to express again our very high regard for its porting an actual saving of 8c per pole when 
effectiveness. : the Premax marking system was substituted 
If this letter can be of service to you, as well as those wh> for the old stencil, paint and brush method. 
are troubled with these bugs, you are at liberty to use the letter Sime} Y 
as you see fit. pee, ou ean get Premax Aluminum Markers in 
tgp Sincerely “4 sizes, types and symbols for every marking 
, . B 4 need. The entire line is shown in our book 
(Signed) A. W. BITTLE, Bus. Mer. “Property Marking Systems for Public Util- 
q ities.” This book, written by a leading 
power company official, is profuely illus- 


CALCYANIDE COMPANY ) BD sted, and’ dercribes marking methods in 
suce 8 - Mail th n r 
Home Office: 342 Madison Avenue, New York City , a uur alee ‘0 cama of Babin oth 
Distributors: Chicago, Smithereen Company, 7417 Stony “= . P P d I 
Ave.; Hartford, The Birchard System, Ine., 312 Church St.; § : 
Francisco, poms F. p Awa Sedinaahen o 1415 Pe sec i Meee ‘ cd remax ro ucts, nc. 
couver, B. C., Canada, W. R. Beaty & Co., Ltd., 325 Howe St. SP 237 10th St. 
Niagara Falls, N. Y. 














UNIVERSAL CAST IRON PIPE 








THE CENTRAL FOUNDRY COMPANY 
| 420 Lexington Avenue, New York City 


CHICAGO BIRMINGHAM DALLAS SAN FRANCISCO 
332 S. Michigan Ave. Comer Bldg. Praetorian Bldg. Rialto Bldg. 








THE RIGHT TAPE FOR THE JOB 
Ome JUFKIN 


0 ‘ 


We offer patterns best suited to every 
Engineering, Shop, Maintenance of 
Way or Construction task. 


ACCURATE — DURABLE 
Send for 
THE [UFKIN fpuLe Co. Catalog NEW YORE” WINDSOR, CAM. 
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THE NEW STORY ON AIR LIFT 


Nine ideas on water supply are contained in the 
Sullivan booklets. How plant after plant has 
solved its water difficulties with Air Lift. How 
they have ended shortages and shutdowns; have 
overcome the obstacles 

of varying water levels 

and crooked wells; have se- 

cured permanent wells in 

shallow sand strata; and 

other information about 

modern Sullivan Air Lift, is 

explained in the latest Sulli- 

van Booklets. 

Send for Booklets 71-1 and 56-J. 


Genasco Asphalt Products 
For every railroad purpose! 


Genasco Asphaltic Protective Products are quality 
products which give satisfaction. Write us today 
and we will gladly send you full information about 
any or all of these products. 


Genasco Tile Cement 

Genasco Ready Roofings 
(Smooth and Slate Surface) 

Genasco Sealbac Shingles 
(Individual and Strip) 

Genasco Latite Shingles 

Genasco Standard Trinidad 
Built-up Roofing 

Genasco Membrane Water- 
proofing 

Genasco Waterproofing As- 
phalts (Solid and Liquid for 
Bridges) 

Genasco Waterproofing Felts 
and Fabrics 

Genasco Asphalt Pipe Coating 

Genasco Elastic Boiler Cement 


Genasco Asphalt Fibre Coating 

Genasco Liquid Asphalt Roof 
Coating 

Genasco Industrial Paint 

Genasco Battery Seal Asphalt 

Genasco Battery Paint 

Genasco Asphalt Putty 


Trinidad Native Lake Asphalt 
(For Paving) 


Genasco Acid Proof Paint 
Genasco Asphalt Saturated 
Felt 


Genasco Deadening Felt 
Genasco Insulating Paper 
Genasco Red Sheathing Paper 
Genasco Insulating Asphalt 
(For Insulating Box and 


Genasco Mastic Flooring Refrigerator Cars) 


Barber Brand Cold Repair Cement for 
Grade Crossings and Station Platforms 


An Asphalt For Every Railroad Requirement 
Let Us Help You With Your Problems 


THE BARBER ASPHALT COMPANY 
1600 Arch Street, PHILADELPHIA 


New York Chicago Pittsburgh St. Louis Kansas City San Francisco 


Sullivan Machinery Company 
708 Wrigley Bldg., Chicago 


COST CUTTERS 











HASCO Tell- Tales can 


be replaced from the ground 


Portable Woodworking Machinery 
for use on the job. 


HE entire operation requires but a moment—one 
man with the HASCO Replacer, shown above, can 
easily remove and renew any HASCO Tell-tales from 

Saw Mills, Woodworkers, Planers, the ground when it is necessary. 
The hangers are made from bronze and therefore rust- 


Jointers, Band Saws, Re-saws, | proof. 
But, the renewal of HASCO Tell-tales is seldom neces 
Cut-off Saws. 


sary. 
HASCO Tell-tales are made of spring brass rods fitted 
at the bottom with a short brass tube into which is 
inserted a solid treated braided rope. 


Ask for Complete Catalog 


Complete details upon request. 


The Hastings Signal and Equipment Co. 
53 State Street, Boston, Mass. 


American Saw Mill Machinery Co. 
164 Main Street Hackettstown, N. J. 





























Acetylene Dissolved 


Oxweld Railroad Service 
Company 
Adzing Machine 
Nordberg Mfg. Co. 


Air Compressors : 
Chicago Pneumatic Tool 


Fairbanks, Morse & Co. 

Gardner-Denver Co. 

Independent Pneumatic 
Tool Co. 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 

Air Generator Set 
Buda Co. 


Air Hoists 
Chicago Pneumatic Tool 
Co. 
Gardner-Denver Co. 
Independent Pneumatic 
Tool Co. 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
or. Be Pumping seehines 
go Pneumatic 


“a. 
Gardner-Denver Co. 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 

Airport Drainage 
Armco Culvert Mfrs. Assn. 
Aluminum Markers 
Premax Products, 
Anti-Creepers, Rail 
American Fork ~. ~ Co. 
Bethlehem Steel Co. 
Railroad Track 


Co. 
Lundie Engineering Co. 
P. & M. Co. 


Inc. 


Verona Tool Works 
Woodings Forge & Tool Co. 


Asphalt 

Barber Asphalt Co. 

Backfillers 

Buckeye Traction Ditcher 
Co. 


Backfiller Cranes 
Buckeye Traction Ditcher 
Co. 


Ballast Cleaners , 
Industrial Brownhoist Corp. 
Ballast Screens 
Maintenance ‘equipment Co. 
Ballast Spreaders 
Jordan Co., O. 
Ballast Trimmers 
Jordan Co., O 
Ballaster, Power 
Maintenance Equipment Co. 
Bank Builders 
Jordan Co., 
Bank a 
Jordan 
Band Saws 
“American Saw Mill 
chinery Co. 


Ma- 


Bars 
Bethlehem Steel Co. 
Carnegie Steel Co. 
Tilinois Steel Company 
Bearings, Axle 
Buda Co. 


Fairbanks, Morse & Co. 
— Railway Motors, 


aa Railway Supply 


‘0. 
Northwestern Motor Co. 
Bearings, Roller 
Timken Roller Bearing Co. 
Tapered Roller; 


Timken Roller Bearing Co. 


Benders, Rail 
See Rail Benders 


Bolts 
Bethlehem Steel Co. 
Illinois Steel Co. 

Bonding Outfits, Rail 
Chicago Pneumatic Tool Co 
Independent Pneumatic 

Tool Co. 
Ingersoll-Rand Co. 
Braces, Track 
Coover Railroad 
race Co. 
Ramapo Ajax Corp. 
—— Floors 
Armco Culvert Mfrs 
Illinois Steel Co. 

Bridge Warnings 
Hastings Signal & Equip- 

ment Co. 


Track 


Assn. 


Buckets 
Industrial Brownhoist Corp. 
Braet. Clam Shell 
Cullen-Friestedt Co. 
Industrial Brownhoist Corp. 
Batiding Beams, ys? 
Federal Cement 
Massey Concrete Products 
Corp. 
Building Papers 
Barber Asphalt Co. 
Buildings, Steel Frame 
Butler Mfg. Co. 
Bumping Posts 
Buda Co. 
Mechanical Mfg. Co. 
Calcium Carbide 
= Railroad Service 
0. 
Car Replacers 


American Chain Co., Inc 











Car, Spreader 
Jordan Co., O. F. 

Car Stop, Friction 
Maintenance Bauipment Co. 


Cars, Ballast 
See Ballast Cars 
Cars, Dump 
See Dump Cars 
Ons. Sone 
Buda Co. 
Fairbanks, Morse & Co. 
Fairmont Ry. Motors, Inc. 


Kalamazoo Ry. Supply Co. 
Northwestern Motor Co. 


Cars, Industrial 
Koppel Industrial Car & 
Equipment Co. 
Magor Car Corp. 


Cars, Inspection 
Buda Co. 


Falbasts, Morse & C 
— Railway + 


Salamone Railway Supply 
‘0. 

Northwestern Motor Co. 

Woolery Machine Co. 
Cope, Motor 

Buda Co. 
Fairbanks, Morse & Co. 
Fairmont Ry. Supply Co. 


Northwestern Motor Co. 
Woolery Machine Co. 


Cars, Section 
C 


a Co. 
Fairbanks, Morse & Co. 
Fairmont Railway Motors, 


Inc. 
Kalamazoo Railway Supply 
Co. 
Northwestern Motor Co. 
Woolery Machine Co. 
Com, > waeetonte 


Palrbanks, Morse & Co. 
Fairmont Railway Motors, 


Kalamazoo Railway Supply 


Northwestern Motor Co. 
Castings 

Bethichem Steel Co. 

Timken Roller ou Co. 

bas aad Jr. & Co., Inc., 


Coptiatins 
Armco Culvert Mfrs. Assn. 
Toncan Culvert Mfrs. Assn. 


Cattle Guards 
Fairbanks, Morse & Co. 
Kalamazoo Railway Supply 


oman Passes 
Massey Concrete Products 
Corp. 


Coment Repair 
arber Asphalt Co. 


Phe Roofing Tile 
Federal Cement Tile Co. 


Chemical Weed Killer 


Chipman Chemical Engi- 
neering Co., Inc. 
Clay Diggers 


=—" Traction Ditcher 


Clips, Adjustable 
Ramapo Ajax Corp. 
Coal Handling Machinery 
Industrial Brownhoist Corp. 
Northwest Engineering Co. 


Coal Randle Plants and 
u: 


Gifford-Wood Co. 

Coating Stations 
Fairbanks, Morse & Co. 
Chicago Bridge & Iron 

Works 

Compressors 
Chicago —— Tool Co. 
Gardner-Denver 
a Pneu matic 


me. Fs and Co. 
Sullivan Machinery Co. 
Compromise Joints 
See Joints, Compromise 
Concrete Roofing Tile 
Federal Cement Tile Co. 
Concrete Units, Miscellaneous 
Federal Cement Tile Co. 
Massey Concrete Products 
Corp. 
Condensers 
Chicago Pneumatic Tool Co. 
Gardner-Denver bg 
Ingersoll-Rand Co. 
Corrosion Preventive 
Dearborn Chemical Co. 


Comrmpated Iron 
Armco Culvert Mfrs. Assn. 
Toncan Culvert Mfrs. Assn. 
Cranes, Barge, Electric 
recting, Gantry, Loco- 


9 
motive Pillar, Revolving 


— Traction Ditcher 


Bu a Co. 

Cullen- Friestedt Co. 
Harnischfeger Corp. 
Industrial Brownhoist Corp. 
Northwest Engineering Co. 
Orton Crane & Shovel Co. 





| 





Cribbing, Concrete 
Federal Cement Tile Co. 
Masser Concrete Products 
Corp. 
Crossing Gates 
Buda Co. 
—_— Railway Supply 


cmt Protection Barrier 
Fr in Railway Supply 
Co. 
Crossings, Highway 
Barber Asphalt Co. 
Crossings, Rail 
Bethlehem Steel Co. 
Buda Co. 
Ramapo Ajax Cor 
Wharton Jr. & Co., "we. 


Crossings, Reconditioning 
Morrison ilway Supply 
Corp. 

gv Pipe 


Armco Culvert Mfrs. Assn. 
—7 Concrete Products 


Orp. 
Toncan Culvert Mfrs. Assn. 
U._S. Cast Iron Pipe & 
Fdry. Co. 


Culverts, Corrugated Metal 
Armco Culvert Mfrs. Assn. 
Toncan Culvert Mfrs. Assn. 

Culverts, Paved Invert 
Armco Culvert Mfrs. Assn. 

Curbing 
Massey Concrete Products 

Corp. 
Derai 


rails 
American Chain Co., Inc. 
Q. & C. Co. 


Wharton, Tr. & Co., Wm. 

outs cg 
mapo Ajax Corp. 

oan Cars 

Cullen-Friestedt Co. 

Maintenance Equipment Co. 
Diesel Engines 

Buda Co. 


Chicago Pneumatic Tool Co. 
Fairbanks, Morse & Co. 
Ingersoll-Rand Co. 

Diesel Electric Power Plants 
Fairbanks, Morse & Co. 
Ingersoll-Rand Co. 

Discing Machines 
Fairmount Railway Motors, 

Inc. 

Distetectante 
Chipman Chemical 

neering Co., Inc. 

Ditchers, Curb 
—_— Traction Ditcher 

0. 


Engi- 


Ditchers, Drainage 
=— Traction Ditcher 


Bucyrus-Erie Co. 
Harnischfeger_ Corp. 
Jordan Co., O. F. 
Northwest ee Co. 
Ditchers, Ope 
— "Traction Ditcher 
0. 
Ditchers, Tile 
— Traction Ditcher 
0. 


Doors 
Richards-Wilcox Mfg. Co. 
Draglines t 
Northwest Engineering Co. 
Drainage Gates 
Armco Culvert Mfrs. Assn. 
Drains, Perforated 
Armco Culvert Mfrs. Assn. 
Toncan Culvert Mfrs. Assn. 
Drills, Earth 
Buda Co. 
Drills, Pneumatic 
Chicago Pneumatic Tool Co. 
Gardner-Denver Co. 
Independent Pneumatic 
Tool Co. 
Ingersoll-Rand Co. 
Drills, Rock 
Chicago Pneumatic Tool Co. 
Gardner-Denver Co. 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
Verona Tool Works 
Drill Steel, Rock 
Chicago pomeete Tool Co. 
0. 


Sullivan Machinery Co. 
Drills, Track 

Chicago Pneumatic Tool Co. 

Gardner-Denver Co. 

Independent Pneumatic 

Tool Co. 
Ingersoll-Rand Co. 
c Railway Supply 


ms & 
erential Steel Car Co. 
Jordan Co., 0. F. 

Magor Car Corp. 
Electric Cranes (Locomotive, 


Pillar, Transfer 
Wrec 
See es 
Electric Light and Power 


Plants 
Fairbanks, Morse & Co. 
Electric Power Units 
Northwestern Motor Co. 
Syntron 
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Electric Snow Melters 
Lundie Engineering Corp. 
. & C. Co. 


ee. Welding 
Electric Ratiweld 
on. 


Engines, fans 
Buda 


Fairbanks, Morse & Co. 
Fairmont Railway Motors, 


Sales 


Inc. 
cites Railway Supply 


Co. 
Northwestern Motor Co. 
Engines, Peal Car 
Buda 


oi Morse & Co. 
— Railway Motor 


Kalamazoo Railway Supply 


i. Motor Co. 
Woolery Machine Co. 
Engines, Oil 
Buda Co. 
Chicago Pneumatic Tool Co. 
Co. 


Fairbanks, Morse 
Fairmont Railway Motors, 


Inc 
Ingersoll- Rand Co. 


Excavators 
Buckeye Traction Ditcher 


Bucyrus-Erie Co. 
Harnischfeger Corp. 
— Engineering Co. 


Fen 
American ong & Wire Co. 
Anchor Post Fence Co. 
Page Fence Association 

Q. & C. Co. 

Fence Fabric 
American Steel & iy Co. 
Anchor Post Fence Co. 
Page oa Association 

Fence 
pe ay steel & Wire Co. 

ssey Concrete Products 


Corp. 
Q. & C. Co. 
Fibre angle pieces, bushings, 
plates, end posts, etc. 
Q. & C. Co. 
Fibre Insulation 
Q & C. Co. 
a ee and gravity) 
Gra‘ Corp. 
eae phn 
Maintenance Equipment Co. 
Flangers, Snow 
Q@2 &C. Co. 
Flangeway Guard 
Bethlehem Steel Co. 
Float Valves 
Fairbanks, Morse Co. 


Floating Roofs 
Chicago Bridge & Iron 
Works 


Flood Lights 
Oxweld Railroad Service Co 


Floor Coverings 
Barber Asphalt Co. 


Foreies Hammers 
dustrial Brownhoist Corp. 


“aan 
Bethichem Steel Co. 
— Steel Co. 


Frog: 
"Bethlehem Steel Co. 
Ramapo Ajax Corp. 


= Jr. & Co., Inc., 
Frogs, Reconditioning 
Morri: Railway Supply 
Gages, Measuring 


Lufkin Rule Co. 

Gages, Pressure Gas 
Oxweld Railroad Service 
"? 


Fumigants 
Calcyanide Co. 
Gas, Acetylen 
—" Railroad Service 


Gas Switch Heaters 
Ruby Railway Equipment 
Co. 
ome, | Drainage 
Culvert Mfrs. Assn. 
Gaus Culvert Mfrs. Assn. 
Generators. Acetylene-Carbic 
Oxweld Railroad Service Co. 


Grading Machinery 
B -Erie Co. 


ucyTus- 
Graphite 

U. 8. Graphite Co. 
Grease, Track 

U. S. Graphite Co. 
Grinders, Portable 

Buda Co. 

Chicago Pneumatic Tool Co. 

Gardner-Denver Co. 

Independent ‘Pneumatic 

‘001 Co. 

Ingersoll-Rand Co. 

Guard Rails 


American Chain Co., Inc. 


— Steel Co. 
Carnegie Steel Co. 
Q. & C. Co. 
Ramapo Ajax Corp. 
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me a Clamps 
erican Chain Co., 
Bethlehem Steel Co. m 
Buda Co. 
Racine a8 
mapo Ajax Co 
Wharton Jr. & Co Wn. 


Hammers, Chippin " 
and Calkin “ 9, Scaling 

cago eumati 
Gardner-Deny. - ie, Tool Co, 


Independent Pneumatic 


Ingersoll-Rand Co. 
Hemmer Ostite 
cago eumati 
Gardner- Denver Co. eandes 
ingowdent Pneumatic 


Ingersoll-Rand Co. 
Sullivan Machinery Co, 
Hammers, Forge 
van Machinery Co, 
Hemmer, Riveting 
Ey eumat 
agcner Denver r Aapaaiate 
ependent P 
Tol Ge neumatic 
Ingersoll-Rand Co. 
Sullivan Machinery Co, 
Hand Car Bearings 
Timken sg Bearing Co, 
Hangers, Doo 
Richards- Wilcox Mfg. Co. 
a - = Drains, Porterate 
Toncan Culvert M i ten 
Heaters, feed weur 
raver 


Highway Crossing Barrier 
en Railway Supply 


Gifford-Wood Co. 
Industrial Brownhoist Corp, 
Ingersoll-Rand Co. 
— Se 
hicago umatic Tool Co, 
=o Pneumatic 


om — Rand Co. 
Chienge Pneumatic Tool Co, 


Gardner-Denver Co. 
inomiest Pneumatie 


r it 

Ice Cutters — 
nomy way Appli- 
ance Co., Lid. oo 


Jordan Co., O. F. 
foe Cutting Attachments 


Insecticides 
Calcyanide Co, 
tngpestion. Engineering 
Hun Robert W. 


Insulated Rall, dolat 
Bethlehem. Steel Co. 


Q. 
‘ Bail Joint Co. 
nsulating Mat 

‘Ba ca” aa ai ~~ 


——s 2 Varnish 
Electric Co. 
Jacks, Bridge 
Buda Co. 


_— Railway Supply 
—, Track 
Kalamazoo Railway Supply 


Verona Tool Works 

—_, Compromise 
erican Chain Co., Inc. 

Rothignen Steel Co. 

. & C. Co. 

Rail Joint Co. 
Joint Fastenings 

Illinois Steel Co 
Joint, Rail 


American Chain Co., Ine. 
ee oat Oe. 


Carnegie 

ae a" Steal Ghaeee 

Rail Joint Co. 

Wharton Jr. & Co., Wm. 
Joints, Step 


‘American Chain Co., Ine 
ww ye Company 


& 
Rail Joint Co. 
Junction Boxes 
——- Concrete Products 
orp. 
Kamehies, Snerpeney 
Qa & Cc 


u . 
Rail Joint Co. 


Lock Washers 
National Lock Washer Co. 
Reliance Manufacturing Co. 
Verona Tool Wor 
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sameeren neon 


99 The Chore Boy of 
— the Rails — 





The 2-Burner Midget “‘Octopus 


AFTER 





A burning speed of 14 to 10 miles an hour at a cost of from Presents a solid wall of 

$3.50 to $6.00 per hour—and we are ready to prove it at flame 10 ft. wide, or its long 
! any time—anywhere—by an actual demonstration on your’ arms can be set to burn to 

of It! own railroad. It's a sensation—the talk of the railway world. a width of about 18 ft. 





























The 3-Burner Woolery Little “Octopus” The 5-Burner Woolery Big “Octopus” 


Presents a solid wall of flame 15 feet wide, or its side arms Presents a solid wall of flame 25 feet wide, or its long side 





may be swung out to burn weeds to a width of 25 feet. arms may be swung out to burn weeds to a full width of 
Send for literature illustrating and describing this machine 35 feet. Send for literature illustrating and describing this 
in detail. machine in detail. 
Be Woolery Wise—Investigate These Machines and SAVE! 
Attend a Demonstration Perfect Control and Flexibility Write for 
a Or Arrange for One Outside burners may be swung in or out, up Illustrated Literature 
ee ae ote ote hove or down, at the will of the operator while giving 0 detailed deecrigtion of 
unanimously of the op‘nion that it pe machine is in ——- Each reapegees is haan eftehenh uanchieen thee ane 
is the final word to the railroad weed under separate and positive control; a turn , 
problem. Demonstrations are con of the valve and the fire is out; another turn saving thousands of dollars an- 


nually for many of the most 
prominent railroads. 


tinually being made. Attend one if p ° ° 
pecdhile; or arrange for a cpeetal and the fire is on again—simple, safe, and 


demonstration on your road. sure with no waste of fuel. 


Woolery Machine Co. [ ycnijnc;.,. | Minneapolis, Minn., U. S. A. 






































Locomotives, Oil Engine Elec- 
tric Driven 
Ingersoll-Rand Co. 


Manganese Track Work 
Bethlehem Steel Co. 
Buda Co. 

Ramapo Ajax Corp. 
Wharton Jr. & Co., Wm. 

Manholes 

Massey Concrete Products 
Corp. 


Markers 
Massey Concrete Products 


Corp. 
Premax Products, Inc. 
Mile Posts 
Massey Concrete Products 
orp. 
Motor Bearings 
Timken Roller Bearing Co. 


Motors and Gencrators 
Fairbanks, Morse & Co. 


Mowing Machines 
— Railway Motors, 


esther Plates 
Premax Products, Inc. 


Non-Derailer 
Ramapo Ajax Corp. 

Nut Locks 
Dardalet Threadlock Co. 
National Lock Washer Co. 
Reliance Manufacturing Co 
Verona Tool Works 
= Forge & Tool 

0. 


Nuts 

Bethlehem Steel Co. 
Dardalet Threadlock Co 
Illinois Steel Co. 


Oil, ow Melting . 
Coo! » Howard F. 
Out dia 
Massey “Conercte Products 
Corp. 


Oxy-Acetylene Welding 
Equipment 
= eld Railroad Service 
0. 


Oxygen 
= Railroad Service 


wae 
National Lead Co. 
U. 8S. Graphite Co. 


Paint, Graphite 
U. 8. Graphite Co. 
Paint, Metal Protecting 
Barber Asphalt Co. 


Pavement Breakers 
jeago Pneumatic Tool Co. 
Gardner-Denver Co. 
Independent Pneumatic 
Tool Co. 


Ingersoll-Rand Co. 
Sullivan Machinery Co. 

Penstocks 

Fairbanks, Morse & Co 
Naylor Pipe Co. 

Pile Drivers 
Bucyrus-Erie Co. 
Industrial Brownhoist Corp 
Ingersoll-Rand Co. 

Piling 
Commeate Steel Co. 
Jennison-Wright Co. 
Massey Concrete Products 


Corp. 
Southern Wood Preserving 
0. 


Pipe Carriers 
Massey Concrete Products 
Corp. 


Pipe, Cast_Iro 

Central Foundry Co. 

U._S. Cast Iron Pipe & 
Foundry Co, 

Massey Concrete Products 
Corp. 


Pipe, Corrugated 
Armco Culvert Mfrs. Assn 
Toncan Culvert Mfrs. Assn 
Pipe, Iron Alloy 
Naylor Pipe Co. 
Pipe, Sewer 
Armco Culvert Mfrs. Assn 
Central Foundry Co. 
Massey Concrete Products 
Corp. 
Naylor Pipe Co. 
Toncan Culvert Mfrs. Assn. 
Pipe, Spiral Weld 
Naylor Pipe Co. 
Pipe, Steel 
Naylor Pipe Co. 
Plants, Water Treating 
Chicago Bridge & Iron 
Works 
Graver Corp. 
Plates, Miscellaneous 
Ramapo Ajax Corp. 
Plumbing Fixtures, Brass 
Standard Sanitary Mf: 
Co. 
Plumbing Fixtures, Enam- 
eled 
Standard Sanitary Mfg 
Co 
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Plumbing Fixtures, Vitreous 


hina 
Standard Sanitary Mfg 
Co. 


Poles 
Jennison-Wright Co. 
Massey Concrete Products 


Corp. 
Southern Wood Preserving 
Co. 
Post Hole Diggers 
Buda Co. 


Power Jack 
Nordberg Mfg. Co. 

Power Plants, Portable 
Northwestern Motor Co. 
Syntron Co. 

gen Timber 

rtin-Howe Corp. 
laanioun Wright Co. 
Southern Wood Preserving 
Co. 

Products, Gas 

Oxwi _ Railroad Service 


can eed Pressure & 
Va , re 
Des 


Chicago Pneumatic Tool Co. 

Fairbanks, Morse & Co. 

Gardner-Denver Co. 

Ingersoll-Rand Co. 

Layne & Bowler, Inc. 

Sullivan Machinery Co. 
Push Cars 

Buda Co. 

Fairbanks, Morse & Co. 

Fairmont Railway Motors, 


Inc. 
Kalamazoo Railway Supply 


‘0. 
Northwestern Motor Co. 
Push Car Bearings 
Timken Roller Bearing Co. 
Rail Anchors 
American Fork & Hoe Co. 
Bethlehem Steel Co. 
—. Railroad = Track 


Brace Co. 
Landis. Engineering Corp. 
& M. Co. 


r. 
Verona Tool Works 
Woodings Forge & Tool (Co. 
Rail Benders 
American Chain Co., Ine. 
Buda Co. 
. & C. Co. 
Verona Tool Works 
Rail Bonds 
American Steel & Wire Co. 
Verona Tool Works 
Rail Braces 
Bethlehem Steel Co. 
Buda Co. 
Coover —_—e Track 
race 


Q&C. 
Ramapo P 1 Corp. 
Wharton Jr., & Co., Wm 
Rail Expanders 
Ramapo Ajax Corp. 
Rail Layers 
~ ~~ Traction Ditcher 


Cullen- Friestedt Co. 
Maintenance Equipment Co. 
Nordberg g. Co. 
Rail Saws, Portable 
Industrial Brownhoist Corp. 
on Railway Supply 


Rail Shim 

Aumarionh Fork & Hoe Co. 

Rail Springs 
Verona Tool Works 

Rails, Girder 
Bethlehem Steel Co. 

Rails, Reconditioning 
Morrison faseay Supply 

Corp. 

Rails, Tee 
Bethlehem Steel Co. 
Carnegie Steel Co. 

Regulators, Oxy-Acetylene 
— Railroad Service 

Xo. 

Replacers, Car & Locomotive 
American Chain Co., Inc. 
Buda Co. 

Retaining Walls, Precast 
Federal Cement Tile Co. 
Massey Concrete Products 

Corp. 


Rivets 
Bethlehem Steel Co. 
Rock Hammers 
Gardner-Denver Co. 
Ingersoll-Rand Company 
Rods, Welding 
—— Railroad Service 
0. 


Roof Slabs 
Federal Cement Tile Co. 
Massey Concrete Products 
Corp. 
Roofing, Cement & Concrete 


ile 
Federal Cement Tile Co. 


Roofing Composition 
Barber Asphalt Co 


Rules 
Lufkin Rule ¢ 





Rust Preventive 
Dearborn Chemical Co. 
Saw Rigs 
American Saw Mill Ma- 
chinery Co. 
Fairbanks, Morse & Co. 
Saws, Electric 
Reed-Prentice Corp. 
Saws, High Speed Friction 
American Saw Mill Ma- 
chinery eo 
Saw Mills 
American Saw Mill Ma- 
chinery Co. 
Saws, Portable, Rail 
Q. & C. Co. 
Saws, Timber 
Reed-Prentice Corp. 
aa Tape 
in Rule Co. 
Big goes 
Fairbanks, — & Co. 
Screw Spikes 
Tinois. Steel a 
Screw Spike Dri 
Chicago barcmatte Tool Co. 
Gardner-Denver Co. 
Independent Pneumatic 


0. 
Ingersoll-Rand Co. 
Sharpeners, Rock Drill Stcel 
Gardner-Denver Co. 
Ingersoll-Rand Co, 
Sheathing Paper 
Barber Asphalt Co. 
Sheet Iron 
Armco Culvert Mfrs. 
Shingles, a 
Barber As Co. 
Shovels 
Verona Tool Works 
= Forge & Tool 
0. 
“7! Bride & Warning 
Hasti: Signal & ee 
ment “Co. 
Cighaee 
Krmoo Culvert Mfrs. Assn. 
Skid Excavators & Dredges 
Northwest Engineering Co. 
Skid ~s 
Q. Co. 
Slabs, gta 
Massey ol Products 
Corp. 


Smokestacks 
Chicago Bridge & Iron 


Wor! 
Massey Concrete Products 
Corp. 


a, ~ mating Device 
Cook Co., Howard P. 
ge gs eens Corp. 


< Railway Equipment 


Snow 
ian Co.. 0. F. 
Q. & C. Co. 


Spike Pullers 
Independent Pneumatic 
Tool Co. 
Spikes 
Mpethlehem Steel Co. 
Tllinois Steel Co. 
Standpipes 
Chicago Bridge & Iron 


orks 
Fairbanks, Morse & Co. 

Stents, Switch & Target 
Bethlehem Steel Co. 
Ramapo Ajax Corp. 

Q. & C. Co. 

Steam Enclosures 
Toncan Culvert Mfrs. Assn. 

i Shovels 

Bucyrus-Erie Co. 
Harnischfeger Corp. 
Northwest ge ag te Co. 
Orton Crane & Shovel Co. 

Steel, Alloy 

Central Xrloy Steel Corp. 
Illinois Steel Company 

Steet Cross Ties 

rnegie Steel Co. 

Stee Electrio Furnace 
Timken Roller Bearing Co. 

Steel Frame Houses 
Butler Mfg. Co. 

Steel, Open Hearth 
Carnegie Steel Co. 
Timken Roller Bearing Co. 

Steel Plates and Shapes 


Tilinois Steel Company 
Steel, Special Analysis 
Timken Roller Bearing Co. 
Storage Tanks 
Chicago Bridge & Iron 
Works 
yraver Corp 
P — Des 
Steel Co. 
“— Sewers, 


Moines 
Corrugated 


ron 
Armco Culvert Mfrs. Assn. 
Stream Enclosures, Corru- 
gated Iron 
Armco Culvert Mfrs. Assn. 
Street Culverts, Part Circle 
Armco Culvert Mfrs. Assn. 
Toncan Culvert Mfrs, Assn. 





Structural Steel 
Bethlehem Steel Co. 
Carnegie Steel Co. 
Illinois Steel Company 


Switch Guard 
Ramapo Ajax Corp. 


ew Houses 
Massey Concrete Produc's 
Corp. 


Switches 

ee Steel Co. 

Buda 

Ramapo "ajax Corp. 

Wharton Jr. & Co., Win. 

Switchpoint Protectors 
Maintenance Equipment Co. 
ama i ditionin 


Ls 
Supp's 








Morrison Railway 
Corp. 
Switchstands & Fixtures 
—— Steel Co. 
Buda 
Ramapo Ajax © 
Wharton Jr. & =. Wm 
Tampers, Tie 
See Tie Tampers 
Tanks & Fixtures 
Fairbanks, Morse & Co. 
Tanks, Fire Sutin 
Chicago Bridge & Iron 
Works 
Tanks, Oi! Storage 
Chicago Bridge & Iron 
Works 
Graver Corp. 
Tanks, sue Delivery 
Chica Bridge 


& Iron 

Works 
Tanks, Steel 
Chicago Bridge 


Graver Corp. 
Pittsburgh-Des 
Steel Co. 


& Iron 


Moines 


Tapes. uw: 
Lufkin Rule Co 


Telegraph Service, Long 
Dista 


nee 

American Telephone & Tel- 
egraph Co. 

Telephone Service, Long 


ance 
American Telephone & Tel- 
egraph Co. 


Tetitales 
—— & Equip 
t 


be | of Materials 
‘unt Co., rt W. 


Bee Outfits 
Cook Co., Howard P. 
Lundie Engineering Corp 


0. & C. Co. 
Ruby Railway Equipment 
Co. 


Ties 
Jennison-Wright Co. y 
= Wood Preserving 
0. 


Tie Plate Clamps 
Q. & C. Co. 


Tie Plates 
Bethlehem Steel Co. 
Tilinois Steel Co. 
Lundie Engineering Corp. 


Tie Rods 

Bethlehem Steel Co. 

Coover Railroad Track 
Brace Co. 


Tie Sco 
wodey Machine Co. 


Tie cers 
Ree Chain Co., Inc 
Maintenance Equipment Co. 


Tie Tampers 
Cubenge Pneumatic Tool Co. 
Gardner-Denver Co. 
Independent Pneumatic 


Tool Co. 
Ingersoll-Rand Co. 
Syntron Co. 


Tile, Roofing 
Federal Cement Tile Co. 


Timber, Creosoted 
Jennison-Wright Co. 
Southern Wood Preserving 


‘ Gra Aomeiens Cut- 
Welding 
Oxweld Railroad Service 


ean Pneumatic 
Chicago a Tool Co 
Gardner-Denver Co. 
Independent Pneumatic 


Tool Co. 
Ingersoll-Rand Co. 


a Co. 
Maintenance Equipment Co. 
Q. & C. Co. 


Verona Tool Works 
a Forge & Tool 


eas Switches 
Bethlehem Steel Co. 
Buda (Co. 
Ramapo Ajax Corp 
Wharton Jr. Co., Wm 
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Torches, Oxy-Acetylene Cut- 
ting & Welding 
— Railroad Service 
0. 


Track Bolt Wrench 
Independent Pneumatic 
Tool Co. 


Track Cranes 
Buckeye Traction Ditcher 
Cullen-Friestedt Co. 
Nordberg Mfg. Co. 

Track Gages 
Buda Co. 
Kalamazoo Railway Sup- 

ply Co. 

Verona Tool Works 

br e"Cee 


come 
Kalamazoo Railway Supply 


Track, Special Work 
Ramapo Ajax Corp. 
Wharton, Jr., & Co., Wm. 
Trestle Slabs 
se Concrete Products 
Trench Excavators, Pipe 
Chain-and-Bucket 
Type, Wheel Type 
— Traction Ditcher 
0. 


Trucks, Hand Steel 
Anchor Post Fence Co 


Tubing, Seamless Steel 
Timken Roller Bearing Co. 
Tunnel Warnings 
Hastings Signal & Equip- 
ment Co. 
Sadeeentam, Corrugated 
ron 
Armco Culvert Mfrs. Assn. 
Toncan Culvert Mfrs. Assn. 
Ventilators 
Q. & C. Co. 
beg poe, Bridge & 
Hastings Signal & Equip- 
ment Co. 


Water Columns 
Fairbanks, Morse & Co. 


b= 4 Cranes 
Fairbanks, Morse & Co. 


Water Soteine Plants 
Graver 


— et, Contractors 
Bowler, Inc. 
wae Tan 
Chicago Midge & Iron 


Graver Corp 
Pittsburgh- Des Moines 
Steel Co. 


Wore Treating Tonks 
cyeaee Bridge Tron 


Pittsburgh-Des Moines 
Steel Co. 

Waterproofing Fabrics 
Barber Asphalt Co. 


Weed Bur 
Fatrmont “Railway Motors, 
Woolery Machine Co. 


Weed Killer 

Chipman Chemical Engi- 
neering Co., Inc. 

Q. & C. Co. 

Welding & Cutting Equip 


ment 
—_ d Railroad Service 


Welding, Electric 
Electric Railroad Sales 
Corp. 


Service 


Weldien, Oo ag am 
Co. 


Well Casings 
Armco Culvert Mfrs. Assn. 
Toncan Culvert Mfrs. Assn. 
wet Systems 
Layne & Bowler, Inc. 
Wheels, Hand & Motor Car 
da Co. 


Bu 
Fairbanks, Morse & Co. 
Fairmont Railway Motors, 


Inc. 
Kalamazoo Railway Sup- 
ply Co. 
Northwestern Motor Co. 
Woolery Machine Co. 
Wheels, Wrought Steel 
Carnegie Steel Co. 
Windshields 
Fairbanks, Morse & Co. 
Fairmont Railway Motors, 
Inc. 
Wire Fencin 
American Steet & Wire Co. 
Anchor Post Fence Co. 
Page Fence Association 
Wood Preservation 
See Preservation, Timber 
Wood Working Machinery 
American Saw Mill Ma- 
chinery Co. 
Zine-Meta-Arsenite Treatment 
Curtin-Howe Corp. 
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The Big ile Is on the Job 


Railroad transportation is one of the outstanding rea- 
sons for this country’s prosperity because the roads have 
learned how to move materials quickly and at low cost. 
Traffic must be kept moving and when an occasional tie-up 
occurs, it is only a short time before a ‘‘ Big Hook”’ appears 
on the scene and straightens things out. 


The railroads long ago found locomotive cranes to be 
an indispensable part of their work equipment and thou- 
sands of these machines are used by them for every kind 
of bucket, hook and magnet service. Few owners have 
the opportunity to know cranes as the railroads do and it 
is a significant fact that they use far more Industrial Brown- 
hoists than any other make. 


The leaders in practically every line of industry are 
using Industrial Brownhoists and will tell you that it is sur- 
prising how quickly one will pay for itself around the aver- 
age plant or yard. Our factory trained representatives 
know the advantages of both crawler and eight-wheel loco- 
motive cranes and can, without prejudice, recommend the 
right machine for your use because we build a complete 
line of each type. 


Industrial Brownhoist Corporation, General Offices, Cleveland, Ohio 


District Offices: New York, Philadelphia, Pittsburgh, Detroit, Chicago, New Orleans, San Francisco, Cleveland. 
Plants: Brownhoist Division, Cleveland; Industrial Division, Bay City, Michigan; Elyria Foundry Division, Elyria, Ohio. 


| INDUSTRIAL BROWNHOIST 
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A 
American Saw Mill Machinery Co 
American Steel & Wire Co. 
American Telephone & Telegraph 
Anchor Post Fence Co. 


Armco Culvert Mfrs.’ Assn 


Barber Asphalt Co. 
Bethlehem Steel Co.. 

Binks Mfg. Co........ 

Buckeye Traction Ditcher Co. 
Bucyrus Erie Co.... 


Caleyanide Co. 

Carnegie Steel Co.. 

Central Foundry Co 

Chicago Bridge & Iron Works 
Chicago Pneumatic Tool Co. 
Chipman Chemical Engineering Co., 


Curtin-Howe Corp. 


Dardelet Threadlock Corp. 
Dearborn Chemical Co.................. 


F 
PARTIC, “SS Pe eccrine ei ee 
Fairmont Railway Motors, Inc 
emerald Cement WHE C0. wan.ccs cic cs ossccseccsccccsasccccssencasnseneace ‘ 
PWMMMEIT: TRUBS BUD BIG CO avn ccacssccccccciscvasveces see sonssoseceussccaahopecensh 


Gardner-Denver 


H 
Hastings Signal & Equipment Co. 


SPAPUMIBCNTOROT COPD... sisccccvactcsescessecsnisecnesss 


I 
Illinois Steel 


Independent Pneumatic Tool Co.. 


Industria] Brownhoist Co.......... 


Ingersoll-Rand Co. 


Jennison-Wright Co. 


Jordon Co., ©. F 


Kalamazoo Railway Supply 








Layne & Bowler, Ine......... 
Lufkin Rule Co 


Lundie Engineering Corp...... 


Magor Car Corp...........: 
Mechanical Mfg. Co..... .... 


Massey Concrete Products Corp. 


National Lead Co........... 
National Lock Washer Co. 
DRRVIOF BIDS CO. csvciciisescccccccscncsc.s 
Nordberg Mfg. Co.......... 
Northwest Engineering Co. 


Oo 
Orton Crane & Shovel Co........... 
Oxweld Railroad Service Co....... 


PP. & M. Co. Petes 

Page Fence Association 
Pittsburgh-Des Moines Steel Co.. 
Premax Products, Inc 


Rail Joint Co 
Ramapo Ajax Corp............... 
Reliance Mfg. Co..... 


Ss 
Simmons-Boardman Publ. Co.......... 
Southern Wood Preserving Co. 
Standard Sanitary Mfg. Co.... 
Sullivan Machinery Co.................:c-ccsscossses ; 
URIs «.ssseg ise siccencacstbieiassihynicyatevebintegevees 


Timken Roller Bearing Co. 


Toncan Culvert Mfrs.’ Assn 


U. S. 


Graphite Co. 


Verona Tool Works. 


Wharton, Jr., & Co., Wm. 
Wooding Forge &. TOG) CO. i... sissccinsesssccceccsecsscvere 
Woolery Machine Co. 
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} IMPROVED 


HIPOWER 


AN IDEAL SHOCK ABSORBER 


T has been conclusively demonstrated that bolts subjected re- 

peatedly to heavy stresses are ultimately weakened. Even 
though these stresses are below the elastic limit, the repetition 
of the strain is harmful. 


Improved Hipowers will absorb the impacts on bolts—they will 
save the expense of battered threads and mutilated rail ends. 
They are the ideal shock absorbers. 


Ask your experienced trackmen, they know. 


THE NATIONAL LOCK WASHER COMPANY 
Newark, New Jersey, U. S. A. 


The High Bolt Tension Spring Washer 
Rust-resisting + Commercially non-flattenable 


Ultimately costs less 
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SPEED at 
the Bottle Neck 


. IME is money” was probably first said in some freight 
f cmon bottle neck of transportation systems. 
Things must be kept moving, otherwise there will be trouble 
and plenty of it. The brunt of the responsibility for keep- 
ing them moving falls on the handling equipment; no alibis 
accepted. It must be proof against any common or uncom- 
mon hardship of the work. 


The Lakewood Engineering Company of Cleveland, Ohio, 
has done much to make the trucks it builds work-proof by 
equipping them with Timken Bearings. No amount of heavy 


loads, of banging over tracks or rough going generally, of 


abuse, or of neglect can put them out of service. Timken 
steel, Timken tapered construction, and Timken POSITIVELY 
ALIGNED ROLLS form a combination that the worst possible 
conditions cannot defeat. 


And, as an added benefit, their use improves the fleet operat- 
ing costs, and, consequently, handling costs most decidedly 
—not only is maintenance expense and loss from outages 
materially reduced, but lubrication and general upkeep costs 
are cut as well. There is nothing temporary about these ad- 
vantages. They last through the life of the trucks. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 


TIMKEN *:: BEARINGS 








